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შ ე ს ა ვ ა ლ ი  
 
Temis aqtualoba. memwyereobis, rogorc soflis meurneobis 
dargis Camoyalibeba da ganviTareba ramdenime aTeuli wlis win 
daiwyo.  
Tavdapirvelad gareuli mwyeri gavrcelebuli iyo baikalis 
naxevarkunZulze, koreaSi, samxreT CineTsa da iaponiaSi. mwyeri 
pirvelad moSinaurebuli iqna iaponiaSi XIX saukunis dasawyisSi, 
sadac hpova intensiuri ganviTareba da meore adgili daikava 
mefrinveleobaSi. 
XX saukunemde mwyeri iTvleboda dekoratiul frinvelad, 
misi xorcisa da kvercxis sakvebad gamoyeneba ar xdeboda. 
iaponuri mwyeri SemdegSi gavrcelda aziis, evropisa da aSS-is 
sxvadasxva qveynebSi, sadac daiwyo mwyeris kulturuli jiSebis 
gamoyvana misi masisa da kvercxdebis xarisxis amaRlebis mizniT.  
mwyeri amJamad farTodaa gavrcelebuli bulgareTSi, 
CineTSi, iugoslaviaSi, germaniaSi, safrangeTSi, CrdiloeT 
amerikasa da yofili sabWoTa kavSiris respublikebSi. 
msoflios mraval qveyanas mwyeris Tavisi jiSi da xazi hyavs 
gamoyvanili, maTgan upiratesi gavrceleba hpova mekvercxuli 
mimarTulebis iaponurma da mexorculi mimarTulebebis 
amerikulma `faraonis~ jiSma. iaponuri mwyeris kvercxmdebloba 
300 calia weliwadSi masiT 9-12 grami. `faraonis~ mamlis 
cocxali masa 250 grami, dedlis 300 grami. 
saqarTveloSi mwyeris moSenebas aqvs SedarebiT xanmokle 
istoria, magram tradiciuli xasiaTi. adre arsebobda 
monadireTa kavSirebTan amxanagobebi, aseve calkeuli 
moyvarulebi, romlebic aSenebdnen mwyeris sakmao suladobas. 
SemdgomSi damxmare meurneobebis saxiT Camoyalibda mcire 
sawarmoebi _ mwyeris xorcis mwarmoeblebi: norios 
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mefrinveleobis, muxranis specializirebuli, baTumis meurneobis 
saxiT. romlebmac bolo periodSi Sewyvites funqcionireba. 
amJamad muSaobs ramodenime mcire simZlavris mwyeris xorcis 
mwarmoebeli sawarmo S.p.s. `nikora~ rusTavis mimdebare 
teritoriaze da krwanisis saijaro ferma. 
mwyeris xorci gamoirCeva nazi konsistenciiT, cvrianobiT, 
sasiamovno aromatiT da kargi sagemovno TvisebebiT, xolo 
kvercxi mdidaria vitaminebiT, biologiurad aqtiuri 
nivTierebebiT da warmoadgens Seucvlad dietur samkurnalo 
produqts. 
maRal Sefasebas aZleven moyvarulebi mwyeris xorcis 
aromats da Tavisebur gemos, romelSic kargad aris Sexamebuli 
cvrianoba da sinaze; nivTierebebi, romlebic mwyeris xorcs 
aZleven specifikur gemos aRZraven Wamis madas da zrdian 
saWmlis momnelebeli wvenebis gamoyofas. aRsaniSnavia, rom 
samrewvelo safuZvelze gamozrdili mwyeris xorci igive 
TvisebebiT xasiaTdeba, rogoric gareulis. [43,48] aman ganapiroba 
misi farTo gamoyeneba kulinarul warmoebaSi, rogorc 
delikatesi _ qarTuli sufris damamSvenebeli. 
mwyeris warmoebis gafarTovebisa da teqnologiis srul-
yofis mizniT dargSi momuSave mecnierebi da praqtikosebi 
swavloben mwyeris warmoebasTan dakavSirebul mTel rig 
sakiTxebs da nergaven mecnierebis uaxles miRwevebs.  
ukanasknel periodSi mefrinveleobaSi warmoebis teqno-
logiur procesebSi iyeneben sxvadasxva sxivebs (infrawiTeli, 
ultra-iisferi, gama, mzis impulsuri koncentri-rebuli, 
eleqtromagnituri da lazeris sxivebi), inkubaciis Sedegebis 
amaRlebisaTvis, mozardis zrda-ganviTarebis stimuliaciisTvis, 
organizmis rezistentobis asamaRleblad. am mimarTulebiT 
mwyeris xorcis warmoebaSi helio_neonis lazeris sxiviT 
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damuSavebis gavlenis Seswavlas organizmis imunoreaqtiulobaze 
produqtiulobasTan kavSirSi analogi ar moeZebneba. 
mwyeris damaxasiaTebeli Taviseburebebidan gamomdinare 
(rogorc stresfaqtorebze mkveTrad moreagire frinvelis) 
gansakuTrebiT mniSvnelivania misi organizmis imunoreaqti-
ulobis dadgena. cnobilia, rom sxvadasxva saxeobis frinveli 
sxvadasxva imunuri TvisebebiT xasiaTdeba. gamomdinare aqedan 
mwyeri sruliad gansxvavdeba sxva saxeobis frinvelTagan. rigi 
daavadebebis mimarT igi ufro meti gamZleobiT gamoirCeva. am 
sakiTxis mravalmxrivi Seswavla iseTi faqtorebis 
gaTvaliswinebiT, rogoricaa gamosxivebis, kerZod helio_neonis 
lazeris moqmedeba mwyeris sisxlis hematologiur maCveneblebze 
Zalze sainteresoa.  
kvlevis mizani da amocana.  kvlevis mizania, Seswavlil iqnas 
helio_neonis lazeris sxiviT damuSavebis gavlena iaponuri 
mwyeris produqtiul maCveneblebze, aseve sisxlis hematologiur 
maCveneblebze. 
dasaxuli miznidan gamomdinare disertaciaSi warmodgenilia 
Semdegi ZiriTadi sakiTxebi:       
1. helio-neonis lazeriT erT (erTdRiani wiwilis) da 
orjeradad (sainkubacio kvercxi da erTdRiani wiwilis) 
damuSavebis gavlena mwyeris mexorcul produqtiulobaze da 
hematologiur maCveneblebze. 
2. erT da orjeradad damuSavebis gavlena mwyeris zrdis 
dinamikaze, wonamatze, sicocxlisunarianobaze, sakvebis 
xarjvaze. 
3. . erT da orjeradad damuSavebis gavlena mwyeris sisxlis 
morfologiur, bioqimiur da imunologiur maCveneblebze. 
4. helio-neonis lazeris sxiviT damuSavebisas optimaluri 
eqspoziciebis dadgena jeradobis gaTvaliswinebiT. 
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mecnieruli siaxle. pirvelad mefrinveleobis praqtikaSi 
Catarebuli eqsperimentebis safuZvelze dadginda iaponuri 
mwyeris  warmoebisas teqnologiur procesSi helio_neonis 
lazeris sxiviT damuSavebis optimaluri eqspoziciebis 
gamoyenebis SesaZlebloba, romelic aisaxa sisxlis 
hematologiuri maCveneblebis gaumjobesebaSi da mexorculi 
produqtiuli maCveneblebis amaRlebaSi. 
naSromis praqtikuli mniSvneloba. helio_neonis 
lazeris sxivis optimaluri eqspoziciis damuSavebisas izrdeba 
mwyeris inkubaciis Sedegebi, intensiuria zrda ganviTareba, 
maRalia SenarCunebis da rezistentobis maCveneblebi. izrdeba 
sisxlis Sratis baqteriociduli aqtivoba da lizocimuri 
Semcveloba. 
kvlevis Sedegebis aprobacia.  
1. saqarTvelos saxelmwifo zooteqnikur-saveterinaro univer-
sitetis axalgazrda mecnierTa da aspirantTa samecniero 
konferenciaze (Tbilisi, 2004w). 
2. frinvelis xorcisa da kvercxis warmoebis teqnologiis    
ganyofilebis gafarTovebul sxdomaze (Tbilisi, 2005w). 
3. kerZo zooteqnikis departamentis gafarToebul sxdomaze  
(Tbilisi 2006w). 
kvlevis Sedegebis publikacia. disertaciis ZiriTadi 
masala gamoqveynebulia 7 samecniero SromaSi. 
naSromis struqtura da moculoba. sadisertacio 
naSromi moicavs kompiuterze nabeWdi teqstis 137 gverds da 
Sedgeba Semdegi nawilebisagan: Sesavali, literaturuli 
mimoxilva, kvlevis masala da meTodika, sakuTari gamokvlevebi, 
daskvnebi, praqtikuli winadadebebi. gamoyenebulia 131 dasaxe-
lebis  literatura.  
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naSromi ilustrirebulia 37 cxriliT; 1 sqemiT; 35 diagramiT 
da 5 fotosuraTiT. 
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I. ლიტერატურული მიმოხილვა 
 
1.1. მწყერის ბიოლოგიური თავისებურებები 
mwyeri _ ojaxi Phasianidae, saxeoba _  coturnix,  qaTmisebrTaA 
razmis, xoxbisebrTa ojaxis mindvris frinvelia. 
mwyeris gamoyenebis farToOSesaZleblobam xeli Seuwyo 
memwyereobis ganviTarebas msoflios mraval qveyanaSi. mas aqvs 
muraJangisferi Seferiloba, muqi da Ria siWreliT, muceli Ria 
feris. dedlebis kisris wina nawili moTeTroa, CiCaxvi da 
gverdebi aWrelebulia muqi wablisferi laqebiT, mamlebs kiseri 
wablisferi _ Savi aqvT SemodgomiT Riavdeba. 
saqarTveloSi mwyeri gareuli formiT TiTqmis yvelgan 
gvxvdeba. mwyeri binadrobs vel_mindvrebsa da alpur mdeloebze. 
dedali Sinauri mwyeris cocxali masa 150gr-ia, mamlis _ 110g : 
kvercxis debas iwyebs 30_40 dRis asakSi da wlis ganmavlobaSi 
debs 300 da met cal kvercxs.[104] misi sxeulis sigrZe 16_20 sm-ia. 
mwyeri ZiriTadad ikvebeba mcenareuli sakvebiT, iSviaTadA                                                                                          
_mwerebiT.                                         
mwyeris biologiuri Tavise-burebidan gamomdinare igi 
SeiZleba gamoyenebul iqnas, rogorc laboratoriul iobi-eqti 
samedicino da biologiur mecnierul kvlevebSi, ra drosac 
mcirdeba eqsperimentis xangrZ-livoba, danaxarjebi mowyobil-
obaze, frinvelis kvebasa da Senaxvaze, SesaZlebelia ufro meti 
frinvelis ganTavseba erTeul farTobze da sxv.  
mwyeris embrionebis gamoyeneba SemoTavazebulia virusis 
sawinaaRmdego preparatebis warmoebaSi. vinaidan dadgenilia 
mwyeris mdgradoba sxvadasxva daavadebebis mimarT. iaponuri 
jiSis mwyeris embrionma sakmaod farTo gamoyeneba hpova iseTi 
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cocxali virusebis sawinaaRmdego vaqcinebis dasamzadeblad 
rogoricaa: yvavili, wiTela, gripi.[24] 
mwyeri Tavisi anatomiuri agebulebiT emsgavseba qaTams, 
magram im gansxvavebiT, rom mis organizmSi fiziologiuri 
procesebi mimdinareobs ufro aqtiurad. mwyeris sxeulis 
temperatura 2C0-iT metia vidre qaTmis da Seadgens 43C0. Sinauri 
mwyeris erT_erT Taviseburebas warmoadgens is, rom 
aucilebelia maRali temperaturis SenarCuneba sicocxlis 
pirvel kviraSi. am periodSi haeris temperetura unda Seadgendes 
350C.[56] 
xanmokle sainkubacio periodi, zrdis siswrafe da adreuli 
momwifeba mwyeris gamoyenebis saSualebas iZleva biomrewve-
lobaSi, saseleqcio muSaobaSi, medicinis sxvadasxva dargSi 
(genetikaSi, fiziologiaSi, endokrinologiaSi, kvebaSi da sxva). 
[50;49;18;68] 
msoflios mraval qveyanas mwyeris Tavisi jiSi da xazi hyavs 
gamoyvanili. iaponuri mwyeris yvela arsebuli jiSebi da xazebi 
erTmaneTisagan gansxvavdebian produqtiuli maCveneblebiT, 
bumbulis feriT, naWuWis SeferilobiT da agreTve qceviT. 
arsebobs mwyeris xazebi, romelTaA seleqcia Catarda cocxali 
masis, gansazRvruli daavadebebisadmi mdgradobis, adremw-
ifadobis, qceviTi reaqciebis da fiziologiuri maCveneblebis 
mixedviT. msofliSi mwyeris daaxloebiT 34 xazs iTvlian 
sxvadasxva mutaciebiT. aseT mutaciebs miekuTvneba: kvercxis 
naWuWis TeTri Seferiloba; bumbulis sxvadasxva Seferiloba _ 
TeTri, yavisferi yviTeli; arasruli albinizmi; wiTelTaviani; 
marmariloseburi da ConCxis mutacia (dagrZelebuli niskarti) 
da sxva. 
arsebobs mwyeris iseTi jiSebi rogoricaa: inglisuri TeTri, 
inglisuri Savi, avstraliuri yviTel-yavisferebi, manjuriuli 
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oqrosferebi, smokingianebi, yvelaze farTod aris gavrcelebuli 
mekvercxuli mimarTulebis iaponuri da mexorculi 
mimarTulebis faraonis jiSi.[17;129] 
mwyeris mdgradoba infeqciuri daavadebebisadmi saSualebas 
iZleva misi Senaxvisa vaqcinaciis gareSe, es ki gamoricxavs 
organizmSi da kvercxSi  samkurnalo nivTierebebis moxvedras. 
mwyeris kvercxi gamoiyeneba samedicino praqtikaSi, masSi 
arsebuli biologiurad aqtiuri nivTierebebisa da maRali 
dieturi Tvisebebis gamo. jer kidev uZveles droSi icodnen 
mwyeris kvercxis avadmyofTa dietaSi gamoyenebis efeqturobis 
Sesaxeb. iaponiaSi farTod gamoiyeneba mwyeris kvercxi bavSvTa 
kvebaSi. igi dadebiTad moqmedebs ganviTarebaSi CamorCenil 
bavSvebze.  
biomrewvelobaSi mwyeris kvercxis gamoyeneba ganpirobebulia  
imiT, rom mwyeris organizmi maRali rezistentobiT xasisTdeba 
sxvadasxva daavadebebis mimarT. kvercxSi arsebuli biologi-
urad aqtiuri nivTierebebi saSualebas iZleva uSiSrad miiRon 
mwyeris kvercxi umi saxiT, rac Zalzed mniSvnelovania masSi 
sakvebi nivTierebebis SenarCunebis TvalsazrisiT, romlebic 
SeiZleba daiSalos produqtis damuSavebis dros.  
mwyeris kvercxs sxvadasxva daavadebebis samkurnalod jer 
kidev 300 wlis winaT Cineli swavluli SigJen li uwevda 
rekomendacias.  
mwyeris kvercxis miRebis SemTxvevaSi gamoricxulia alergia 
da diaTezi., radgan masSi arsebul ovomukoidebs SeuZliaT 
daTrgunon alergiuli reaqciebi, amitom maT safuZvelze 
mzaddeba samedicino preparati ,,ovomukoidis eqstraqti”, 
romelic gamoiyeneba alergiis samkurnalod.[24] 
mwyeris kvercxi gamoirCeva lizocimis maRali SemcvelobiT, 
xolo es nivTiereba, avsebs ra endogenur marags, axdens 
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mikrofloris normalizebas. amasTan erTad, lizocimi xels 
uSlis arasasurveli mikrofloris ganviTarebas kvercxSi. 
swavlulebi askvnian, rom mwyeris kvercxi aris sakvebi 
nivTierebebisa da Terapiuli saSualebebis “sakuWnao”. 
mwyeris xorci gamoirCeva nazi konsistenciiT, cvrianobiT, 
sasiamovno aromatiTAda kargi sagemovno TvisebebiT.[103;130].                                                                          
cilis Semcveloba mwyeris xorcSi sxva sasoflo-sameurneo 
frinvelebis xorcTan SedarebiT maRalia, masSi ufro metia A, B1 
da B2 vitaminebi, mikroelementebi da Seucvladi aminomJavebi.[116]  
mwyeris xorci SesaniSnavi wyaroa B6  da B5   vitaminebisa. igi  
Seicavs proteinis maRal procents _22% da mxolod 3% cxims; 
is rekomendebulia gamoyenebul iqnas bavSvTa da orsul qalTa 
kvebaSi. mwyeri pirvelia frinvelis saxeobaTagan, romelic 
CarTuli iqna kosmosis kvlevis programaSi_ ,,apoloni” da 
,,interkosmosi”.[118;121] mwyeri frinvelis perspeqtiuli saxeobaa 
biologiur sistemaSi sicocxlis uzrunvelsayofad kosmosuri 
frenisas, misi xorcidan damzadebuli kulinaruli nawarmi 
gamoiyeneba kosmonavtebis kvebaSi.[92] 
moskovis samedicino institutis bavSvTa saavadmyofoSi 
mwyeris kvercxi gamoiyenes kompleqsSi sxva preparatebTan erTad  
bavSvebis gankurnebisaTvis iseTi daavadebebisagan, rogoricaa 
bronqialuri asTma, qronikuli pnevmonia, tuberkulozi. 
SeiniSneboda madis gaumjobeseba, wonaSi mateba da sisxlSi 
hemoglobinisa da eriTrocitebis normalizeba. 
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1.2. ფრინველის სისხლის მორფოლოგიური, ზოგიერთი ფიზიკო-
ქიმიური და ბიოქიმიური მაჩვენებლები 
 
hemetologiis ganviTarebas xeli Seuwyo mTelma rigma 
pirobebma. XVII saukuneSi a. levenhukma Seqmna mikroskopi, 
romelmac ganapiroba citologiis, histologiisa da 
embriologiis ganviTareba. samedicino da saveterinaro 
azrovneba anemiisa da sisxldenis calkeuli formebis 
klinikuri aRwerilobidan TandaTanobiT gadadis organizmSi 
mimdinare paTologiuri procesis arsis Seswavlaze. jer 
seqciur masalaze Semdeg klinikurze. SeRebvis axali meTodebis 
gamoyenebam (erlixis triacidi, romanovskis saRebavi) 
mkvlevarebs saSualeba misca ganesxvavebinaT periferiuli 
sisxlis formiani elementebis-birTvis, citoplazmisa da 
marcvlovnebis Taviseburebani. 
 sisxli wiTeli feris, gaumWvirvale, 
webovani, momlaSo siTxea; Sedgeba 
formiani elementebis eriTrocitebis, 
leikocitebis, Trombocitebisa da 
plazmisagan. sisxlis formiani elementebi 
sisxls xdis gaumWvirvales, xolo 
hemoglobini Rebavs wiTlad. 
sisixlis mikroskopuli suraTi 
sisxlis klinikuri gamokvleva iTvaliswinebs hemoglobinis 
koncen-traciis gansazRvras, eriTrocitebis da leikocitebis 
daTvlas, feradobis maCveneblis gamoyvanas. sisxlis klinikuri 
analizis monacemebs iTvaliswineben dinamikaSi da aZleven 
Sefasebas kompleqsSi sxva laboratoriul maCveneblebTan. 
sisxlis feri icvleba masSi hemoglobinis, Jangbadis 
Semcvelobis meryeobisa da zogierTi mowamvlis dros, 
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hemoglobinis mcire Semcvelobis dros sisxli mkrTali 
vardisferi xdeba, xolo didi raodenobiT Semcvelobis dros _ 
Zalze wiTeli. hemoglobini aris sisxlis sunTqviTi pigmenti, 
romelsac axasiaTebs Jangbadis gadatana. Tu sisxlSi Jangbadis 
raodenoba klebulobs (sisxlis mimoqcevis dros), sisxli ufro 
muqi molurjo wiTeli xdeba. hemoglobini Sedgeba cilisagan, 
globulinisagan da protoporfirin rkinis SenaerTisagan _ hemi. 
organizmSi rkinis mniSvnelovani nawili Sedis hemoglobinis 
SemadgenlobaSi.[99] 
sisxlis yvelaze mravalricxovan formian elementebs 
warmoadgenen eriTrocitebi. maT axasiaTebs antigenis Tvisebebi 
da monawileoben pomeostazSi. didi klinikuri mniSvneloba aqvs 
eriTrocitebis diametris gazomvasa da sididis mixedviT maTi 
ganlagebis grafikul registracias. 
klinikur praqtikaSi agreTve gamoiyeneba sxvadasxva 
maxasiaTeblebi, romlebic asaxaven eriTrocitebis fiziko-qimiur 
Tvisebebs. farTod aris gavrcelebuli feradobis maCveneblis 
gamoyvana, romelic gamoxatavs eriTrocitebSi hemoglobinis 
saSualo raodenobas. 
laboratoriul praqtikaSi Zalian gavrcelebulia 
eriTrocitebis daleqvis siswrafis gamokvleva. edsis meqanizmis 
Sesaxeb dReisaTvis erTiani Teoria ar aris. ukanasknel dromde 
SemorCenili mosazrebiT, organizmSi mimdinare paTologiuri 
procesebis dros sisxlSi gadadis msxvildispersiuli muxtis 
mqone cilis fraqciebi, romlebic eriTrocitebis uaryofiT 
muxts aneitraleben, ris gamoc isini ewebebian erTmaneTs da 
swrafad ileqebian. dReisaTvis dadgenilia, rom cilovani 
nawilakebis SeerTeba eriTrocitebTan xdeba ara urTierT 
eleqtrostatikuri moqmedebiT, aramed adsorbciuli movleniT. 
Tavisufali zedapiruli energiis mqone eriTrocitebi plazmidan 
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axdenen cilovani nawilakebis adsorbcias. eds-is mkveTri 
momateba damaxasiaTebelia paraproteinuri  hemoblastozebis 
dros. eds-is Seneleba ki aRiniSneba eriTremiis da simpto-
matiuri eriTrocitozebis dros.[27] 
sisxlis plazmisa da formiani elementebis procentul 
fardobiTobaze warmodgenas iZleva hematokriti. anemiebis dros 
hematokriti mcirdeba, xolo eriTrocitozis dros ki imatebs. 
leikocitebi _ egreT wodebuli sisxlis TeTri 
burTulakebia. isini gamoirCevian sxvadasxva dacviTi 
funqciebiT, fagocitaluri aqtivobiT, monawileoben ujredul 
da humoralur imunitetSi, histaminis, heparinis cvlaSi, 
antitoqsikur reaqciebSi, antisxeulebis SeqmnaSi da sxva. 
laboratoriul praqtikaSi gavrcelebulia leikocitebis 
raodenobis gansazRvra.[60;105;70] 
leikocitebis raodenobrivi cvlilebebidan aRsaniSnavia 
sisxlSi maTi raodenobis momateba _ leikocitozi anu 
hiperleikocitozi da maTi raodenobis Semcireba _ leikopenia. 
arCeven fizilogiur da paTologiur leikocitozs. 
fiziologiuri leikocitozia _ leikocitozi axalSobilebsa 
da makeobis dros agreTve sakvebis miRebis Semdeg. paTologiuri 
leikocitozia _ infeqciis, anTebiTi procesebis, zogierTi 
intoqsikaciis, sisxldenis Semdeg da sxva. 
aRsaniSnavia isic, rom SeiZleba daavadeba daiwyos 
leikocitoziT da Semdeg Seicvalos leikopeniT da piriqiT. 
    leikograma _ leikocitebis saxeebis procentul 
Sefardebas sisxlSi leikocituri suraTi ewodeba. imis mixedviT 
leikocitebis Tu romeli saxe sWarbobs leikograma aris 2 
saxis: limfocituri da neitrofiluri. 
leikocitebi citoplazmaSi marcvlebis Semcvelobisa da 
birTvis wilakovnebis mixedviT iyofa or jgufad:  
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I _ marcvliani leikocitebi anu granulocitebi; 
II _ umarcvlo leikocitebi anu agranulocitebi. 
marcvliani leikocitebi citoplazmaSi Seicaven sxvadasxva 
zomis marcvlebs da birTvi aqvT 2-6 wilakiani isini saRebavebis 
SeTvisebis unariT 3 jgufad iyofa: 
I _ neitrofilebi _ maTi raodenobis momatebas 
neitrofilozi ewodeba. is aRiniSneba mwvave anTebiTi proce-
sebis, intoqsikaciis, Sokuri mdgomareobis, infaqtis dros.[61] 
neitrifilebis raodenobis Semcireba _ neitropenia xSirad 
aRiniSneba virusuli infeqciebis, zogierTi medikamentiT 
mkurnalobis dros (gansakuTrebiT citostatikebiT). 
II _ eozinofilebi _ maTi raodenobis momatebas 
eozinofilia ewodeba, rac damaxasiaTebelia alergiuli 
reaqciebisaTvis, helminTebis invaziisTvis, zogjer simsivnisTvis 
da sxva. 
III _ bazofilebi _ bazofilia gvxvdeba iSviaTad da 
eozinofiliasTan erTad SeiZleba iyos mieloproliferatiuli 
daavadebis niSan-Tviseba.[82] bazofilebSi ganviTarebis stadiebis 
dazusteba Znelia. 
umarcvlo leikocitebia limfocitebi da monocitebi. 
limfocitebi _ aris sami zomis patara, saSualo da didi. 
maT mrgvali kompaqturi birTvi aqvT, romelsac viwro zolad 
akravs citoplazma. limfocitozi gvxvdeba infeqciuri 
limfocitozis, tuberkulozis dros. qronikuli limfoci-
leikozis dros limfocitozi aRwevs maqsimalur raodenobas da 
Seexameba maRal leikocitozs.[31; 66] 
monociti _ yvelaze didi zomis leikocitia, romelsac 
odnav SemRvreuli monacisfro citoplazma aqvs. didi zomis 
naviseburi an foTliseburi birTviT. monocitebis raodenobis 
momateba damaxasiaTebelia qronikuli infeqciebisTvis, 
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simsivneebisTvis, mkveTrad gamoixateba qronikuli monocitaluri 
leikozebis dros.[36; 94] 
monocitebs kargad aqvT gamoxatuli fagocitoziis funqcia. 
isini Tavisi sicocxlis ganmavlobaSi 100-mde baqterias spobs da 
25-mde neitrofilebs. misi sicocxlis xangrZlivoba 7-8 saaTidan 
1-2 dRea. 
sisxlis sxvadasxva laboratoriul gamokvlevas aqvs 
udidesi sadiagnostiko mniSvneloba vinaidan is aris erT-erTi 
mTavari Semadgeneli sistema organoebis da qsovilebis kvebisa 
da sunTqvisaTvis, amaragebs saWiro fermentebiT, hormonebiT da 
sxva saWiro nivTierebebiT, ris gareSec SeuZlebelia organizmis 
normaluri funqcionireba. 
mefrinveleobaSi hematologiuri gamokvlevebi warmoadgenen 
safuZvels frinvelis organizmze sxvadasxva biologiur da 
qimioTerapiul preparatebis moqmedebis Sesafaseblad, agreTve 
hematologiuri gamokvleva gvaZlevs warmodgenas frinvelis 
imunur statusze ontogenetikuri ganviTarebis sxvadasxva 
periodSi. sisxlis suraTi aris sarke frinvelis fiziologiuri 
mdgomareobis. 
frinvelis sisxlis kliniko-morfologiur sakiTxebs 
ganixilaven Semdegi avtorebi: Беляев И.М. 1954;[20] Болотников И.А. 
1965;[23]  Верхолетов В.А. 1965;[26] Заицев В.Н. 1932;[34] Лебедев Л.А. 
1940;[52]  Разбесов О.К. 1977;[80]  Молчанов С.Г. 1955;[65]  Немчинская В.Л. и 
др. 1974;[71] Coudert F., Richard I., 1975; Sadek S., 1966 [117] da sxv.  
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• sisxlis bioqimiuri maCveneblebi 
sisxlis bioqimiuri analizebi etapobrivad keTdeba, mas 
farTo gamoyeneba aqvs samedicino praqtikaSi. sisxlis plazmis 
saerTo cilisa da cilis fraqciebis gansazRvras didi 
diagnostikuri, prognostikuli da Terapevtuli mniSvneloba 
aqvs. 
sisxlSi cilebis xarisxobrivi da raodenobrivi Semcveloba 
asaxavs cilovani cvlis mdgomareobas mTlianobaSi. klinikuri 
da paTologiuri TvalsazrisiT mizanSewonilia cilebis dayofa 
funqciebis mixedviT.[27] sisxlis SratSi cilebi asruleben 
transportul da fermentul funqciebs, agreTve iReben 
monawileobas humoralur imunitetSi da sxva.[57]  cilebis 
uSualo monawileobiT mimdinareobs organizmis fiziologiuri 
da paTofiziologiuri reaqciebi. 
sisxlis plazmis cilebis fiziologiuri roli 
mravalmxrivia. isini monawileobas iReben sisxlis siblantis 
SenarCunebaSi, rac Tavis mxriv, apirobebs plazmaSi 
eriTrocitebis normalur Sewonadobas, leikocitebis moZraobas, 
agreTve sisxlis plazmis cilebi monawileobas iReben sisxlis 
koloidur-osmosuri wnevis regulaciaSi da amdenad sisxlis 
moculobis SenarCunebaSi. sisxlis cilebi koloiduri 
nawilakebia _ ierTeben wyalsa da akaveben mas. sisxlis onkotur 
wnevas cilebi apirobeben. 
cilebi SeiZleba iyos zolis-gaxsnis (Txier) an micelas 
mdgomareobaSi. 
garemo aresTan (gamxsnelTan) kavSiris mixedviT cilis 
koloiduri nawilakebi SeiZleba iyos: liofiluri _ isini ufro 
mWidrod arian dakavSirebuli gamxsnelTan, uxeSad arian 
ganawilebuli da advilad ileqebian. sisxlis plazmis 
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cilebidan liofilurs warmoadgens albuminebi, xolo 
liofoburs _ globulinebi, gansakuTrebiT γ fraqcia. 
gansakuTrebiT didia albuminebis roli sisxlis SratSi, 
vinaidan isini ierTeben wylis met raodenobas, vidre plazmis 
cilis sxva fraqciebi, aRsaniSnavia isic, rom sisxlis cilebis 
transportul funqciaSi sisxlis Sratis cilis yvela fraqcia 
monawileobs, magram aRniSnuli Tviseba yvelaze metad 
gamoxatulia albuminebSi. 
umetesi nawili cilebisa miekuTvneba globulinebs. 
imunoglobulinebi sinTezirdeba plazmuri ujredebis mier da 
warmoadgenen imunuri sistemis humoralur rgols. 
imunoglobulinebi, romlebic cirkulireben periferiul 
sisxlSi, asruleben pirveladi imunuri pasuxis mTavari 
antisxeulebis funqciebs.[108] imunoglobulinebis momatebuli 
raodenoba damaxasiaTbelia qronikuli anTebiTi 
procesebisaTvis, qronikuli infeqciebisaTvis, autoimunuri 
daavadebebisaTvis.[120]  
cilebis transportuli funqcia umetes SemTxvevaSi 
araspecifikuria _ erTi da imave cilas SeuZlia gadaitanos 
sxvadasxva nivTiereba. magram arsebobs iseTi cilebi, romelTac 
aqvT transportuli funqcia, SeuZliaT SeierTon da gadaitanon 
mxolod garkveuli ioni, an garkveuli organuli SenaerTi, mag: 
cilis B _ fraqcias, romelsac transferini ewodeba, gadaaqvs 
mxolod rkina, a2_fraqcis ki, romelsac ewodeba cerulo-
plazmini _ mxolod spilenZi; aRniSnuli a2 _ fraqciis cilebi, 
romelTac ewodebaT gaftoglobulinebi, ierTeben 
eriTrocitebis fiziologiuri daSlis dros ganTavisuflebul 
hemoglobins. 
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gansakuTrebiT aqtiur rols imunur procesSi TamaSoben β da 
γ globulinebi isisni arian imunuri sxeulis matareblebi. 
sisxlis cilebis calkeuli fraqciebis sinTezi mimdinareobs 
organizmis sxvadasxva qsovilsa da organoSi: albuminebis da  a _ 
globulinebis _ RviZlis, xolo danarCeni globulinebis 
_retikulur  _ endoTerul, umetesad kupferisa da plazmatur 
_retikulur ujredebSi. 
sisxlSi cilis calkeuli fraqciebis an ramdenime fraqciis 
raodenobriv cvlilebebs disproteinemias uwodeben, xolo 
organizmis normaluri mdgomareobis dros arsebul axali 
fraqciis warmoSobas uwodeben paraproteinemias.  
didi mniSvneloba aqvs cilebis fraqciebis kompleqsur 
Sefesebas sxvadasxva daavadebebis sadiagnostikod. cilebi iyofa 
albuminis fraqciebad da a1, a2, β, γ _ globulinis fraqciebad. 
sxvadasxva paTologias axasiaTebs cilovani fraqciebis 
saTanado cvlileba. mwvave anTebiTi procesebis dros aRiniSneba 
albuminis daqveiTeba, a1 da a2  _ globulinebis momateba; 
qronikuli anTebis dros albuminis daqveiTebasTan erTad 
aRiniSneba  a2 da γ globulinebis momateba; Tirkmelebis 
dazianebis dros albumini qveiTdeba da izrdeba a2 da β  
globulinebi, simsivnuri axalwarmonaqmnebis dros albumini 
mkveTrad qveiTdeba da matulobs globulinis yvela fraqcia. 
[46] 
aRniSnulidan gamomdinare sisxlis Sratis cilovani 
Sedgeniloba pasuxobs organizmSi mimdinare nebismier 
fiziologiur an paTologiur cvlilebebze. 
sisxlSi glukozis Semcvelobis kontroli mimdinareobs 
hormonebis meSveobiT; insulini da “kontrinsularuli” 
hormonebiT _ glukagoni, kortizoli, kateqolaminebi da zrdis 
21 
 
hormonebi. ZiriTadi hormonebi, romlebic aregulireben 
glukozis homeostazs arian insuilni da glukagoni [97;106] 
glukozis mniSvnelovani darRvevaa hiperglikemia, romelic 
aRiniSneba Saqriani diabetis, farisebri jirkvlis, Tirkmelzeda 
jirkvlis qerqis, misi tvinovani Sris, hipofizis hormonuri 
moqmedebis gaZlierbis dros. alimenturi hiperglikemia 
aRiniSneba sakvebiT naxSirwylebis didi raodenobiT miRebis 
Semdeg. 
hipoglikemia aRiniSneba RviZlis daavadebebisas, misi 
parenqimis dazianebisas, zogierTi infeqciuri daavadebebisa da 
nawlavebis daavadebis dros. 
didi mniSvneloba aqvs RviZlis funqciis darRvevis 
dasadgenad aminomJavebisa da Sardovanas gansazRvras. mkveTrad 
gamoxatuli Tirkmelebis dekompensaciis dros narCeni azotis 
momateba ZiriTadad mimdinareobs Sardovanas azotis xarjze. 
sisxlSi Sardovanas koncentraciis daqveiTeba SeiZleba 
Sefasdes, rogorc RviZlis Sardovanas warmoqmnis funqciis 
moSlis mniSvnelovani simptomi. 
RviZlis enzimTa Soris yvelaze mgrZnobiare da farTod 
gamoyenebuli aris aminotransferazebi. isini moicaven aspartat 
aminotransferazas (AST) da alanin aminotransferazas (ALT). am 
enzimebs Cveulebriv Seicaven RviZlis qsovilebi. Tu RviZli 
dazianebulia, RviZlis qsovili enzimebs sisxlSi gadmoisvris, 
izrdeba maTi raodenoba sisxlSi, rac migvaniSnebs RviZlis 
qsovilis dazianebaze. 
aminotransferazebi katalizs ukeTeben qimiur reaqciebs 
ujredebSi, ris Sedegadac amino (NH2 atomTa jgufi) gadaecema 
donori molekulidan recifient molekulas, aqedanaa maTi 
saxelic “aminotransferaza”. 
 
22 
 
1.3. მწყერის სისხლის არასპეციფიკური იმუნიტეტის 
პარამეტრები 
imunologiuri reaqtiuloba damokidebulia saxeobriv 
genetikur, asakobriv, fiziologiur da sxva faqtorebze. 
cnobilia, rom sxvadasxva saxeobis frinveli sxvadasxva imunuri 
TvisebebiT xasiaTdeba. erTidaigive daavadebis mimarT 
gansxvavebul mdgomareobas amJRavneben. aseva axalgazrda 
organizmi sicocxlis pirvel dReebSi. sustad reagirebs 
antigenze da mxolod garkveuli drois Semdeg miviRebT karg 
imunur pasuxs. 
imunur reaqtiulobaze did gavlenas axdens kvebisa da 
Senaxvis pirobebi, gansakuTrebiT qveiTdeba frinvelis 
organizmis imunuroba A, D da B jgufis vitaminebis, 
mikroelementebis da srulfasovani cilebis naklebobisas. 
mravali mecnieri Tvlis, rom imunologiuri reaqtiulobis 
SefasebisaTvis arCeuli unda iqnes iseTi maCveneblebi, romlebic 
moicaven meti raodenobiT iseT genebs, romlebic akontroleben 
rezistentobas. 
araspecifikuri rezistentobis SefasebisaTvis frinvelSi 
SerCeulia ZiriTadi aseTi 5 maCvenebeli: 
1. sisxlis baqteriociduli aqtivoba. 
2. lizocimis Semcveloba sisxlis SratSi.  
3. lizocimis Semcveloba kvercxis cilaSi. 
4. komplementaruli aqtivoba sisxlis SratSi. 
5. sisxlSi fsevdoeozinofilebis fagocitaluri aqtivoba. 
TiToeulis roli aseTia: komplementi astimulirebs 
fagocitozs, aqtivatoria antisxeulis; lizocimi ormag rols 
TamaSobs: is asrulebs antimikrobul moqmedebas mravali 
mikrobis mimarT da monawileobs imunitetis SeZenis procesSi; 
23 
 
beta_lizins aqvs unari baqteriebis ujredis daSlis; 
baqteriociduli aqtivoba warmoadgens antimikrobuli 
aqtiurobiT integralur maCvenebels, rogorc Termolabilur, 
aseve Termostabilur sawyisze. 
frinvelSi mkveTradaa gamoxatuli imunuri reaqtiulobis 
daqveiTeba sxvadasxva stresfaqtorebiT moqmedebisas, rogoricaa: 
temperatura, ganaTeba, xmauri, frinvelis transportireba da 
sxva. Tumca, unda aRiniSnos, isini xSirad mokle periodiTE 
Semoifarglebian. stresis iseTi forma, rogoricaa maioniz-
irebeli gamosxivebis moqmedeba organizmis imunoreaqtiulobaze 
mravali mkvlevarisaTvis Seswavilis obieqtia. 
dadgenilia, rom umetes SemTxvevaSi, organizmze zemoqmedeben 
ά, β, γ   sxivebi, alfa nawilakebs meti biologiuri aqtiuroba 
aqvT, vidre beta da gama sxivebs misi maRali xazobrivi, mkvrivi, 
ionizaciis gamo. gamosxivebisas xdeba Rrma cvlilebebi  
sisxlmbad sistemaSi: Zvlis tvini wyvets sisxlis formiani 
elementis warmoqmnas. lifuri kvanZebidan qreba limfocitebi, 
rac iwvevs imunitetis reaqtiulobis daqveiTebasac. aqve gvinda 
aRvniSnoT, rom frinvels e.w. sxivuri zemoqmedebis yvelaze 
naklebi saSiSroeba elis, misi konstituciuri da fiziologiuri 
Taviseburebebidan gamomdinare. 
 frinvelSi gaZlierebuli nivTierebaTa cvla  ganapirobebs 
organoebis da meqanizmebis intensiur da daZabul moqmedebas, 
romlebic aregulireben organizmis dacviT meqanizms _ is iwvevs 
organizmis mdgomareobis Sesustebas, advilad iRebs paTogenur 
mikrofloras da zogjer umniSvnelo faqtorebis mimarTac 
mgrZnobiareni xdebian, riTac xsnian maT dabal rezistentobas 
da adaptaciis unars. 
xSirad, rezistentobas da imunitets aigiveben da xmaroben 
rogorc sinonimebs. xazgasasmelia, rom rezistentobis qveS 
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igulisxmeba erToblioba winaaRmdegobis meqanizmisa, organizmis 
dacva nebismieri paTogenuri faqtoris, konstituciuri 
imunitetis, stresfaqtorebis mimarT mdgradobis da sxvaTaA 
CaTvliT. 
imunologiur gamokvlevebs klinikur praqtikaSi didi 
mniSvneloba eniWeba. agreTve gamoiyeneba organizmis 
imunologiuri statusis Taviseburebis dasadgenad, imunuri 
sistemis sxvadasxva rgolis dazianebis da paTologiis 
gasarkvevad, diferencialur diagnostikaSi da sxva. mokled, 
imunitets uwodeben organizmis winaaRmdegobis unars gadamdebi 
wyaros mimarT. ganasxvaveben imunitetis Tandayolil (bunebriv)  
da SeZenil saxeebs. aris SemTxvevebi, roca aRmZvreli aris 
organizmSi, magram ar iwvevs daavadebas, mag: qaTmis embrioni 
SeiZleba dasneuldes mravali sxvadasxva daavadebis gamomwvevi 
mikrobiT, romelic Semdeg qaTamSi ar gvxvdeba. 
Teoriuli safuZvlebis swavleba infeqciebisa da imunitetis 
Sesaxeb, ganpirobebulia gamoyenebiTi imunologiis ganviTarebiT, 
es ukanaskneli ki aris mecniereba fiziologiuri saSualebebiT 
organizmis dacvis Sesaxeb paTogenuri mikrobebisagan an maTi 
produqtebisagan. 
evoluciurad ganviTarda da  warmoiSva imunuri sistema, 
rogorc antimikrobuli sistema. imunitetis sxva formebi 
warmoebulia am fuZemdebel sistemidan.[89;101] aqedan gamomdinare, 
imunuri sistemis moqmedebis fundamentaluri kanonebi ufro 
vrclad gamoxatulia antimikrobul imunitetSi. 
imuniteti SedarebiT viwro gagebaa rezistentobasTan da 
moicavs mxolod organizmis urTierTdamokidebulebas 
garemosTan da  amJamad is ganixileba, rogorc organizmis 
mdgradobis mdgomareoba virusebis, mikrobebis, toqsinebis da 
sxva ucxo saxis SenaerTebis mimarT. imuniteti icavs da exmareba 
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homeostazs an organizmis genetikur individualizms mTeli misi 
arsebobis manZilze. imunologiuri gamokvlevisaTvis xmaroben 
testebis mTel kompleqss, rac iTvaliswinebs specifikuri da 
araspecifikuri reaqciebis Sexamebas, romelic mimarTulia 
homeostazis SenarCunebisken. 
xSirad viTardeba imunologiuri ukmarisoba, sxvadasxva 
etiologiis daavadebebis dros da qveiTdeba organizmis 
araspecifikuri rezistentoba.[119;123] am paTologiis saSiSi 
Sedegi aris meoradi mikrobuli daavadebebi. didi mniSvneloba 
aqvs organizmis antimikrobuli sistemis mdgomareobis Sefasebas, 
risTvisac gamoiyenes araspecifikuri dacvis faqtorebis 
mravlobiTi gamokvleva.[ 51; 58] 
bunebrivi rezistentobis maCveneblebis dasadgenad yvelaze 
martivi da adekvaturi gza mdgomareobs sisxlis da     
baqteriebis urTierTqmedebis efeqtis gamokvlevaSi.  am 
maCveneblis mniSvneloba i.i. meCnikovma gamoxata aforizmiT: 
,,auTvisebloba aris sisxlis funqcia“.[59] 
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1.4.  ჰელიო_ნეონის ლაზერი, მისი მოქმედების მექანიზმი 
და სხივის ბიოლოგიური მოქმედება 
lazeri XX saukunis mecnierebisa da teqnikis miRwevis 
erT_erT saocrebadaa miCn-
euli. sityva _ lazeri warmo-
dgeba inglisuri sityvebis 
pirveli asoebisagan: „Light Amp-
lification by Stimulated Emission of 
Radiatin“, rac qarTulad niS-
navs ,,sxivis gaZlierebas iZul-
ebiTi gamosxivebiT“ rusi (n.m. 
basovi; a.m. proxorovi) da 
amerikeli (a. javani; v. beneti 
da d. erioti) mecnierebis mier  
         helio-neonis lazeri 
erTdroulad iqna aRmoCenili pirveli airis lazeri, helio – 
neonis lazerad wodebuli, romlis drosac optikuri 
gamosxivebis generacia moxda eleqtrul wnexSi neonisa da 
heliumis naerTebis gamoyenebiT. 
pirveli lazeri helio_neonis SeerTebiT Seqmnilia 1961 
wels. masSi aqtiuri nivTierebis agzneba warmoebs maRali 
sixSiris  generatoris eleqtro magnituri veliT.[55] 
lazeruli gamosxivebis ZiriTadi Tvisebaa: kogerentuloba, 
monoqromatuloba da polarizacia, xolo aqtiuri nivTierebebis 
agzneba xdeba maRali sixSiris generatoriT.[44; 38] 
kogerentulobas _ sxivis talRis fazebs Soris droSi 
arsebuli mudmivi Tanafardoba _ axasiaTebs sivrceSi sinaTlis 
talRis gavrcelebis Zalian mcire gaSlis kuTxe, rac 
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saSualebas iZleva miviRoT energiis kolosaluri simWidrove. 
rxevebs kogerentuli ewodeba Tu sxvaoba maTi fazebisa rCeba 
ucvleli (an kanonierad icvleba) droSi da rxevebis 
SeerTebisas adgenen jaWuri rxevis amplitudas.[79;74] 
kogerentul sinaTles SeuZlia xangrZlivad moiyvanos 
moZraobaSi atomuri da molekularuli sistemebi. rasac moaqvs 
iseTi efeqtebi, romlebic SeuZlebelia bunebrivi sinaTlis 
moqmedebis dros,[83] e.i. kogerentuli sinaTle aris fotosin-
TeTikurad ufro aqtiuri vidre arakogerentuli da 20%_30%-iT 
efeqtulia monoqromatulze.[41] k.b. petrovma aRniSna mkveTri 
momateba Jangbadis gamoyofisa lurj_mwvane mcenareebSi, maTi 
helio_neonis lazeris SuqiT damatebiTi dasxivebisas.[127] 
lazeruli gamosxiveba mkacrad monoqromatulia, amitom Tu 
romeliRac efeqti gamoiwveva mocemuli talRis gamosxivebiT, 
maSin igi iqneba ufro SesamCnevi lazeruli sinaTlis 
dasxivebisas, radgan mTeli energia lazeruli sinaTlisa modis 
talRis erT sigrZeze.[75] 
a.a. Saxovi v. m. inuSini da p.r. Cekurovi Tvlian rom lazeris 
wiTeli Suqis moqmedebisas qsovilebSi generireben energiis 
kvantebi, da ar aris gamoricxuli, rom meoradi dasxiveba iwvevs 
eleqtro gadaadgilebas ujredovan membranebSi, maTi 
molekulebis kaTalitikuri Tvisebebis cvlilebebiT.[91;38]  
zogierTi mcenareuli ujredebisaTvis nawilobriv ganmar-
tebulia sawyisi etapebi Suqovani regulaciisa helio_neonis 
lazeris zemoqmedebis qveS. speqtris wiTeli Suqis ,,olqi‘‘ 
STainTqmeba gansakuTrebuli qromoproteidebiT _ fitoqromebiT, 
rasac Tan axlavs marTuli fotokonversia, romelic uSvebs 
procesebis jaWvs, romlebsac saboloo jamSi mihyavT 
regulatorul gadaadgilebasTan mcenareuli organizmis 
nivTierebaTa cvlaSi. 
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lazeruli gamosxivebis moqmedebis specifika mizanSewonilia 
davaxasiaToT  ase;  kogerentuli bunebis wyalobiT Suqis sxivi 
iwvevs ara mxolod damuxtuli, aramed daumuxtavi nawilakebis 
gadaadgilebas.[47] a.n. orovski da p.g. plemanovi lazeris 
moqmedebis meqanizms xsnian reaqciebiT, romlebic Tan axlavs 
molekulebis rxevis komfromacias. aseTi reaqciebi SeiZleba 
iyos aRZruli mcire dozis lazeris gamosxivebis drosac.[52] 
zogierT publikaciebSi miuTiTeben, rom lzeris zemoqmedebis 
meqanizmi ganpirobebulia dartymiTi talRis warmoqmniT, 
romelic warmoiSoba ujredis Txevadi nawilis temperaturis 
amaRlebis Sedegad. 
helio_neonis lazeris ZiriTad elements warmoadgens 
ganmuxtvis mili, romelSic imyofeba kaTodi da anodi. TviTon 
mili savsea heliumisa da neonis nareviT, romelic qmnis aqtiur 
ares heliumisa da neonis atomebisagan. maRali Zabvis qveS milSi 
warmoiqmneba manaTobeli ganmuxtva. nivTierebas, romelic axdens 
gamosxivebis generacias, warmoadgens neoni, xolo atomebis 
aRgzneba xorcieldeba heliumis atomebis saSualebiT. heliumis 
aRgznebuli atomebi, ejaxebian ra neonis atomebs, gadascemen 
energias, romelic aucilebelia maT aRgznebul mdgomareobaSi 
gadasayvanad. helio-neonis lazeris sxivi gamoirCeva Zalian 
maRali speqtruli siwmindiT. rac upiratess xdis mis 
gamoyenebas. lazeris dizaini Tanamedrove standartebiT ar aris 
SezRuduli. 
helio_neonis lazerisaTvis gansakuTrebiT damaxasiaTebelia 
mkacri polarizacia erT sibrtyeze da STanTqmis didi unari 
rac Zalze mniSvnelovania cocxal organizmSi mimdinare 
fiziologiur procesebze zemoqmedebis TvalsazrisiT.[95] 
biologiur obieqtebze lazeruli gamosxivebis moqmedebis 
meqanizmis axsnis Taobaze gamoqveynebulia rigi Sromebi-         
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J.H. Burkhaher[98 ]; S. Fine, klein, W. Wowak, P.E. Sott at al [107 ]; J.A. 
Mendelson, N.B. Ackerman [112 ]; J.P. Minton, C.P. Moody [113 ]; L.Goldman, 
R.Y. Rockwell [109]. lazeruli gamosxivebis moqmedebis meqanizms 
safuvlad udevs procesebi, romlebic mimdinareobs ujredul da 
molekulur doneze. b.m. inuSinisa da p.r. Cekurovis mosazrebiT 
helio_neonis lazeris gamosxivebis moqmedebis biostimula-
toruli meqanizmis axsna dafuZnebulia ujredebSi arsebuli 
eleqtromagnituri velebisa da Tavisufali radikalebis 
savaraudo safuZvelze.[38] 
heilo_neonis lazeris moqmedebis efeqti SeiZleba 
gamovlindes mastimulirebuli dasxivebisas, gansakuTrebiT 
bionaxevrad gamtar struqturebSi, ujredovan membranebSi.[42] 
helio_neonis lazeri generirebs gamosxivebas talRis 
sigrZiT  λ=632.8Ǻ. rac Seesabameba speqtris wiTel nawils. mTeli 
speqtridan danaxuli wiTeli feris Suqi xasiaTdeba metad 
maRali aqtiurobiT, kerZod igi inicirebs reaqciis 
fotosinTezss da fosforidebis Jangvas.[47]  
    S. A. Gordon, K. Surrey, J. W. Ott -is monacemebiT lazeris sxivi  
aCqarebs qsovilebis zrdas da  regeneracias.[110;115] L.Cheng, 
L.Pasker 1979-aRniSnaven, rom wiTeli sinaTle aRwevs biologiur 
qsovilebSi ukeT vidre sxva saxis sxivi.[76;103] 
imisaTvis, rom gamoviwvioT energetikuli gardaqmna 
molekularuli kompleqsebis SigniT, romlebic Seadgenen qimiur 
safuZvlebs ujris organoidebisa, organoebsa da qsovilebs, 
saWiroa arc ise didi energia, romelic aqvT wiTeli sinaTlis 
fotonebs.[41;84] wiTeli Suqis fotonis energias moaqvs iseTi 
kompleqsebi da eleqtro aRgznebadi mdgomareoba, ris Sedegadac 
warmoiqmneba fotoqimiuri produqti, romelic iRebs monawil-
eobas aqtivaciuri barieris gadalaxvaSi.[30]  
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miuxedavad mravali hipoTezisa jer kidev ar aris bolomde 
axsnili lazeruli gamosxivebis moqmedebis zusti meqanizmi, miT 
ufro rTulia misi axsna biofizikuri TvalsazrisiT. 
aRniSnulidan gamomdinare biologiur dargebSi momuSave 
mecnierebi cdiloben mravali kuTxiT, calkeuli sakiTxebis 
SeswavliT, wvlili Seitanon am mimarTulebiT sruli suraTis 
SeqmnaSi.  
sxvadasxva tipis da siZlieris lazeri farTod gamoiyeneba 
medicinaSi. mas iyeneben TiTqmis yvela dargSi: stomatologiaSi, 
onkologiaSi, neiroqirurgiaSi da sxvdasxva Terapiuli 
daavadebebis sawinaaRmdegod.  
arsebuli masalebi, romlebic miRebulia swavluli 
medikosebis mier lazeris gamoyenebis sferoSi, sensaciuri da 
moculobiTia. mxolod imas aRvniSnavT, rom ,,momavali 
medicinaSi  lazers ekuTvnis”. sayuradReboa isic, rom Catar-
ebuli kvlevebi adastureben helio_neonis lazeris sxivis 
perspeqtiul, dadebiT efeqts misi gamoyenebisas veterineriasa da 
mefrinveleobaSi.[30]      
• helio neonis lazeris sxivis biologiuri moqmedeba 
mdidari  eqsperimentuli  masalaa  dagrovili  lazeruli 
gamosxivebis  zegavlenis  Sesaxeb  cocxal organizmebze. 
mravalricxovani gamokvlevebiT naCvenebia, rom biologiuri 
obieqtebi Seicaven Tavisufal radikalebs, romlebic asruleben 
fermentebis aqtiur rols da romelTa daxmarebiTac qsovilebSi 
regulirdeba ZiriTadi biologiuri procesebis energia. 
[100;111;114;131] 
biologiaSi, medicinaSi, mecxoveleobasa da mefrinveleobaSi 
gamoiyeneben or lazerul jgufs _ maRalenergetikuls da 
dabalenergetikuls.[81] pirveli mimarTulebis mkvlevarebi 
gamoiyeneben uZlieres lazerebs sinaTlis kveTis xarisxad. am 
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dros minimalurad avneben mosazRvre qsovilebs, garantirebulia 
mdgradi hemostazi da Wrilobis aseptikuroba.[75]  
И. А. Сименова da В. А. Синчаевский-is  muSaoba mimarTulia 
cxovelebis organizmze mcire intensiurobis lazeruli 
dasxivebis biologiuri moqmedebis gamorkvevaze.[85] aseTi 
gamokvlevebis Sedegebidan Cans, rom helio neonis lazeris 
sxiviT moqmedebisas virTxebis organizmze icvleba hormonaluri 
regulacia Tirkmlis zeda jirkvlis mxridan, romelic 
gamovlindeba eozinofilebis raodenobis SemcirebiT 
periferiul sisxlSi, Tirkmlis zeda jirkvlis masis 
SemcirebiT da lipidebis SemcvelobiT ukanasknelis qerqSi.    
Д. Л. Лорытный aRniSnavs, rom helio neonis lazeris Suqi 12_30 
megavati simZlavriT tkivils ayuCebs, moqmedebs anTebis 
sawinaaRmdegod, stimulirebs regeneracias, xsnis sensibi-
lizacias da amaRlebs cxovelebis rezistentobas.[54] 
cxovelebis mkurnalobisas kidurebis distaluri 
ganyofilebis wylulebTan dakavSirebiT dadgenilia, rom 
Cqardeba Cirqovani Wrilobebis zedapirisa da trofikuli 
wylulebis epiTelizacia.[28] 
ruseTis veterinariis departamentis monacemebiT. lazeruli 
aparatebis saSualebiT da maT Soris helio_neonis 
,,petrolazebiT” mxolod 1996w. ruseTSi gankurnebuli iqna 51.3 
aTasi Zroxa, 23.2 aTasi maT Soris mastitiT daavadebuli. 
(mkurnalobis efeqturobam Seadgina 79_96.6%). 15.1 aTasi 
endometritiT, sadac mkurnalobis efeqti 68.2_93.7%-ia. xboebis 
bronqopnevmoniis mkurnalobisas efeqturoba Seadgenda 66_85%, 
kuWnawlavis daavadebebis dros ki 57_86%. 
analogiuri Sedegebi iqna miRebuli cxovelebis mkurnal-
obisas qirurgiuli paTologiebis dros. gankurnebuli iqna 6,5 
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aTasi Zroxa 78_96% efeqturobiT. aseve kargi rezultati iyo 
miRebuli kidurebis paTologiebis mkurnalobisas.  
dadebiTi efeqti miRebulia xangrZlivi Seuxorcebeli kanis 
Wrilobebis mkurnalobisas da sxv.[35] 
arsebobs azri, rom sisxli iTvleba Txevad kristalur ared, 
raSic  sxivi mravalmxrivi energetikuli procesebiT aRiqmeba.[88] 
monoqromatuli wiTeli Suqis moqmedeba sisxlis mdgoma-reobasa 
da sisxlmbad organoebze xorcieldeba rogorc pirdapiri, aseve 
iribi gziT.[40] upirvelesad, wiTeli sxivi STanTqavs parfinebs 
molekulebiT, ramac SeiZleba gamoiwvios xandazmuli 
eriTrocitebis rezistentobis daqveiTeba da dacema.[29] sisxlis 
warmoqmnaze iribi moqmedebisas xdeba endokrinuli jirkvlebis, 
uwinares yovlisa, hipofizisa da farisebruri jirkvlis 
moqmedebis gaaqtiureba, romelTac uSualo damokide-buleba aqvT 
sisxlis warmoSobis funqciis regulaciasTan.[38] 
dadgenilia, rom Tagvis helio-neonis lazeris sxiviT 
dasxivebisas sisxlSi izrdeba eriTrocitebisa da hemoglobinis 
Semcveloba endokrinuli jirkvlebis moqmedebis gaaqtiurebis 
xarjze, amis gamo umniSvnelod icvleba leikocitebis 
Semcveloba.[29]  
lazeriT dasxivebisas icvleba sisxlis Sratis cilebis 
speqtri, aseve amiakuri azotis raodenoba qsovilebSi. sarZeve 
jirkvlis qsovilebSi helio-neonis lazeriT dasxivebis Semdeg 
pirograduli mJavis Semcveloba TiTqmis orjer mcirdeba da 
glukozis raodenoba da amiakuri azoti ki izrdeba.[86]  
dadgenilia lazeruli dasxivebis dadebiTi moqmedeba 
subujredovani mastitebiT daavadebul ZroxebSi.[15] amasTanave 
xdeba nivTierebaTa cvlis stimulacia Zroxis curis umetes 
mikrostruqturebSi.[14] rZis lazeriT dasxivebisas mikroorga-
nizmebis raodenoba masSi mcirdeba 1,5_3,0-jer.[72]  
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Н.В. Михаилов-i aRniSnavs lazeruli damuSavebis Semdeg  
organizmis imunuri reaqtiulobis amaRlebas da tuberkulozis 
sawinaaRmdego vaqciniT vaqcinaciisas  merZeuli produqti-
ulobis amaRlebas.[64] 
 lazeris sxiviT 12 goja nawlavis kedelze 1-5 wuTis 
ganmavlobaSi dasxivebisas, ultraiisferi lazeris sxivebi 
cvlis mis kedelze eriTrocitebsa da SemaerTebeli qsovilis 
ujredebs, romelic imatebs lazeris simZlavris  xarjze, aseve 
maRldeba proliferaciuli ujredebis aqtiuroba.[19; 62]  
helio-neonis lazeris sxivebis lokaluri zemoqmedebisas 
cxovelebis RrZilebze biotoqimiurad gamoavlines mJavisa da 
tute fosfatis Л Д Г da ά glicerofosfatis mateba. М.С. 
Саулидекова da Б. Я. Бфиназарова-am daaregistrires С  Д  Г aqtivobis 
amaRleba ara mxolod dasxivebul teritoriaze aramed calkeul 
organoebSic, rac adasturebs В. И. Инюшин-is varauds, Suqis 
energiis kvanturi mikrobebis gatarebis kanonebis SesaZleb-
lobaze.[41;83] 
citoqimiuri gamokvlevebiT elenTisa da limfuri jirk-
vlebis dasxivebis Semdeg gamovlenilia molekulebis 
nukleonebis gadasvla ufro labilur funqciur mdgomareobaSi. 
[73]  
helio-neonis lazeris sxivi dadebiTad moqmedebs nervis 
alveolebis regeneraciul procesebze.[87] 
lazeris moqmedebisas nervul sistemaze xdeba membranis 
neironebis depolarizacia da maTi impulsuri aqtiurobis 
daCqareba.[16] 
helio-neonis lazeris moqmedebaze maRali mgrZnobeloba aqvs 
Txel nervul boWkoebs.[53]  
dadgenilia, rom embrionis rendgenis sxiviT dasxivebisas 
maTi sikvdilianoba ganviTarebis adreul etapze 4,5-6 jer 
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izrdeba, agreTve 2-3,1 jer mcirdeba inkubaciis gamosavlianoba. 
rendgenis sxivis zemoqmedebiT dazianebuli embrionebis helio-
neonis lazeris sxiviT damuSavebam gaaumjobesa embrionTa 
sicocxlisunarianoba ganviTarebis adreul etapze 1,5-1,7 jer, 
xolo inkubaciis gamosavali sakontrolo jgufebTan SedarebiT  
1,6 jer gaizarda.[96] 
 
1.5.  ჰელიო-ნეონის ლაზერის გამოყენება მეფრინველეობაში 
mefrinveleobis praqtikaSi ukanasknel aTwleulSi teqnolo-
giuri procesebis srulyofis mizniT mravali meTodi da 
saSualeba gamoiyeneba, romelTa mizania, rogorc frinvelTa 
produqtiulobis gazrda, ise mTlianad organizmis cxovel-
unarianobis amaRleba. 
ganviTarebis sxvadasxva stadiaSi gamoiyeneba zemoqmedebis 
fizikuri, qimiuri da biologiuri meTodebi, rogorc saink-
ubacio kvercxze, ise uSualod frinvelze. 
zemoqmedebis mravali fizikuri saSualebaa (ultraiisferi, 
infrawiTeli, gama sxivebi, mzis koncentrirebuli impulsuri 
sxivebi da sxva), maT Soris uaxlesi da jer kidev Seswavlis 
procesSia helio-neonis lazeris sxivebis gamoyenebis sakiTxi. 
lazeris sxivebi Tavisi mravalferovnebiT da cocxal 
organizmze moqmedebiT sxvadasxvagvaria. medicinaSi mas farTo 
gamoyeneba aqvs, rogorc profilaqtikuri, ise samkurnalo 
mizniT, xolo memcenareobaSi, rogorc stimulators zrdaganvi-
TarebisaTvis. 
mecxoveleobis praqtikaSi jerjerobiT mas naklebi 
gamoyeneba aqvs, rac gamowveulia misi moqmedebis meqanizmis 
auxsnelobiT-daudgenlobiT. gamonakliss warmoadgens lazeris 
sxivis gamoyenebis sakiTxi mefrinveleobaSi. 
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mefrinveleobaSi helio-neonis lazeri gamoiyeneba wiwilebis 
gamoCekvis amaRlebisa da produqtiulobis stimulaciisaTvis. 
inkubaciuri kvercxis dasxiveba lazeriT ОКГ-12-iT, romlis 
dasxivebis sisqea 0,3 meg2 santimetri, iwvevs embrionis metad 
intensiur ganviTarebas ukve ganviTarebis pirvel dRe-RameSi. 
inkubaciis 20 saaTis Semdeg Canasaxebi, romlebic 
ganviTarebaSi CamorCebodnen sacdelSi iyo 10-14%, sakontrolSi 
ki 20-24%.[22] dasxivebul kvercxebSi aRiniSneba alantoisis 
adreuli Sekvra da Camkvdari embrionebis procentuli Semcireba. 
А. Попов, В. Розумнюк, А. Матусевич-is monacemebiT dasxivebuli 
kvercxebis embrionebis mier sakvebi nivTierebebis ukeTesi 
aTviseba aRiniSna.[78] amasTanave imatebs lizocimuri aqtiuroba 
da kvercxdebis stabiluroba.[33] Canasaxis sainkubacio periodi 
mcirdeba 8-15 saaTiT,  gamoCekva ki imatebs 3-4%-iT,[78] xolo    
Е. Б. Петров-is monacemebiT 4-12%-iT.[127] 
analogiuri rezultati iyo miRebuli ixvis sainkubacio 
kvercxis dasxivebisas.[45] wiwilebis gamoCekvis gazrda, aseve 
susti da arakondicirebuli wiwilebis raodenobis Semcireba, 
damokidebulia embrionebis sicocxlisunarianobaze.[63]                      
I. Yakimenko, V. Besulin, A. Testik-is monacemebiT helio-neonis 
lazeris sxiviT damuSavebuli kvercxidan gamoCekil wiwilebSi 
sikvdilianoba 1,25-3,23%-iT naklebi iyo sakontrolosTan 
SedarebiT.[122] dasxivebuli wiwilebi mniSvnelovnad rezisten-
tulebi iyvnen infeqciuri daavadebebis mimarT. salmonel-
ozisagan gamowveulma sikvdilianobam mekvercxuli 
mimarTulebis fabrikebSi sakontrolo jgufisaTvis 29,84% 
(n=3000), xolo damuSavebuli jgufisaTvis 17,72% Seadgina 
(n=3000). es sxvaoba naTels xdis helio-neonis lazeris dadebiT 
moqmedebas frinvelTa imunur meqanizmze. 
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inkubaciamdeli kvercxis dasxiveba mastimulirebel gavlenas 
axdens wiwilebis postembrionalur ganviTarebaze  da 
Sebumbvlis procesze.[6] wiwilebis SenarCuneba gamozrdis 
pirveli Svidi dRis ganmavlobaSi izrdeba 9,8%-iT, xolo 30 
dRis ganmavlobaSi 5%-iT.[22;63] 
arsebobs rigi gamokvlevebi (b.f. besarabovi; s.n. 
cixmistrenko, a.a. popovi, n.v. mixailovi, a.i. konenski,  v. 
burdenuki da sxv.), romliTac damtkicebulia lazeris, kerZod, 
helio-neonis lazeris mastimulirebeli moqmedeba. frinvelis 
embrionalur ganviTarebaze, aRwarmoebis unarze, organizmSi 
mimdinare fiziologiur procesebze, produqtiulobis mTel rig 
maCveneb-lebze, mis xarisxze. SromebSi motanilia rekomendaciebi, 
romlebmac praqtikaSi hpoves gamoyeneba. 
Ф.П. Якубовский-is  mier dadgenilia dedlebis kvercxmdeb-
lobis gazrda 410 dRisaTvis 14,4%-iT. ЛГ-75 lazeris 1-5 wuTi 
eqspoziciiT damuSaveba 3 Tvian qaTmebSi astimulirebda 
endokrinuli sistemis muSaobas da kvercxmdeblobis process. 
amas Tan sdevda sakvercxeebis zomis gadideba da folikulebis 
momwifebis daCqareba. kvercxsavalSi gaumjobesda sisxlis 
mimoqceva da moxda muskulaturis zogierTi hipertrofia.     
Д.Д. Хмимяр, Д.Ф. Якубовский-is monacemebiT sacdel jgufebSi 
qaTmebs kvercxmdebloba 2-3 kviriT adre ewyebodaT, vidre 
sakontroloSi. garda amisa, kefis refleqsogenuri zonis 
gavliT zemoqmedebisas mamlebs umaRldebaT moZraobiTi 
aqtiuroba da agresiuloba, agreTve, Cqardeba meoreuli sasqeso 
niSnebis gamovlineba. es monacemebi miuTiTeben helio-neonis 
lazeris dadebiT zegavlenaze hipofizze refleqsogenuri zonis 
gavliT. 
sainteresoa gamokvlevebi, sadac naCvenebia, rom qaTmis 
wiwilebi, romlebic miRebulia dasxivebuli kvercxidan, Seicaven 
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ufro met cilas, hemoglobins, eriTrocitebs sisxlSi, agreTve 
aqtiurdeba zrdisa da Sebumbvlis procesi, izrdeba xorcis 
gamosavlianoba da umjobesdeba misi maCveneblebi.[78,63] 
А.И. Кононский-m SeniSna, rom damuSavebuli wiwilebis 
RviZlSi ufro mkveTradaa gamoxatuli citologiuri reaqciebi, 
nukleinis mJavebi, glikogeni, fosfataza da sxv.[44] e.i. lazeris 
sxivis moqmedebiT xdeba nivTierebaTa cvlaze zegavlena misi 
gaaqtiurebis TvalsazrisiT.  
А. Маслобоев da sxvebis mier dadgenilia, rom frinvelis 
calkeul asakobriv periodebSi proteinis danaxarjebi bumbulis 
zrdaze mniSvnelovnad aRemateba danaxarjebs organizmis 
cilebis zrdaze amitom aucilebeli gaxda frTebis amputacia. 
[49] 
SemuSavebulia frTebis amputaciis meTodi lazeruli 
danadgaris meSveobiT `skalpel-I~ da `ramaSka-I~. am meTodiT 
frTebis amputacia gamoirCeva sterilurobiT, umtkivneuloa da 
ar axlavs arcerTi saxis garTuleba. 
Cveni universitetis frinvelis xorcisa da kvercxis 
warmoebis ganyofilebaSi 25 welze meti xania helio-neonis 
lazeris sxivis gamoyenebis sakiTxs swavloben. Sesrulebulia 
moculobiani farTo diapazonis eqsperimentuli gamokvlevebi, 
romelTac saerTaSoriso aRiareba moipoves. l. g. jiqias mier 
dadgenilia, qaTmis yvela asakobriv jgufze damuSavebis 
optimaluri dozebis dadebiTi gavlena. (embrionalur 
ganviTarebaze, inkubaciis Sedegebze, mozardis zrda ganviTa-
rebaze, SenarCunebaze, aRwarmoebis unarze, kvercxmdeblobaze da 
sxva).[10,11] 
l. g. jiqias monacemebiT qaTmis kvercxis (mekvercxul-
mexorculi) inkubaciis wina optimaluri doziT damuSaveba 
helio-neonis lazeris sxiviT zrdis gamoCekvas 8,9%-iT, amcirebs 
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inkubaciis xangrZlivobas 12 saaTiT, izrdeba kondiciuri 
wiwilebis gamosavali 5-8%-iT; daadgina, rom mamlebis 
damuSavebam gamoiwvia eakulatis moculobis, spermatozoidebis 
koncentraciis, spermis moZraobis da sunTqvis SesamCnevi 
amaRleba, ris Sedegadac kvercxis ganayofierebis maCvenebeli 
5%-iT gaizarda; damtkicda damuSavebis dadebiTi gavlena 
produqtiul maCveneblebze (kvercxdeba, kvercxis masa, 
SenarCuneba).[12] aseve gamoikveTa lazeris sxivebis damTrgunveli 
unari pulorozisa da kolibaqteriozis aRmZvrelis 
mimarT.[125;126] 
Zalzed sayuradRebo masalebia mopovebuli i. mamulaSvilis 
mier helio-neonis lazeriT damuSavebis gavlenis Sesaxeb 
broileris xorcis xarisxobriv maCveneblebze.[5;6] misi 
gamokvlevebiT helio-neonis lazeriT 5 wuTiani eqspoziciiT 
erTdRiani mexorculi wiwilis damuSavebisas gamovlinda 
maRali sicocxlisunarianoba _ SenarCuneba 7%-iT, cocxali masa 
3,7%-iT gaizarda, saSualo absolituri da dRiuri wonamati 
3,9%-iT gaumjobesda. amaRlda naklavis gamosavali _ mkerdis 
kunTis 3,9%-iT, Wamadi nawilebis 8,2%-iT, xolo kanqveSa cximis 
3,7%-iT. damuSavebuli dakluli frinvelis tanxorcidan 
gamoyofili mikroorganizmebis raodenoba bevrad naklebia 
daumuSavebeli sinjebidan gamoyofil mikrofloris ricxvTan 
SedarebiT _ daqveiTebulia mikroorganizmebis zrdis energia, 
gagrZelebulia nagafaza, bevrad mcirea dagrovili biomasis 
moculoba.[7] Zalze mniSvnelovania i.mamulaSvilis mier dasxi-
vebis gavlenis Sesaxeb radiaqtiulobis maCvenebelze Catarebuli 
gamokvleva, romliTac safuZvlianad daadastura, rom helio-
neonis lazeriT damuSavebiT frinvelis xorcSi radiaqtiulobis 
(kerZod cezium 137 da 134) kvalic ki ar aRiniSneba.[124] 
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lazeris sxiviT damuSavebis gavlena Seswavlili iqna ara 
mxolod qaTmis, aramed mwyeris da ixvis magaliTzec            
(a. giorgaZe, v. RviniaSvili). 
v.RviniaSvilis monacemebiT muSkiani ixvis sainkubacio 
kvercxis helio-neonis lazeriT damuSavebis optimalur 
eqspoziciad dafiqsirda 2 da 5 wuTi.[8] 
lazeriT damuSavebis dadebiTi gavlena gamoikveTa 15 dRemde 
Senaxuli sainkubacio kvercxis morfologiur maCveneblebze  _ 
mcirdeba kvercxidan tenis gacemis xarisxi. am SemTxvevaSi 
kvercxis masasTan cilis masis Tanafardoba kvercxdebis sawyis 
periodSi miRebul kvercxSi metia, vidre kvercxdebis bolos 
miRebulSi, Sesabamisad 2,6 da 1,9%-iT. 
kvercxis Senaxvis win helio-neonis lazeris sxiviT 
damuSavebam dadebiTad imoqmeda, rogorc kvercxis Senaxvis 
xangrZlivobaze, aseve inkubaciis Sedegebze. 
2 wuTiani eqspoziciiT damuSavebisas 15 dRis kvercxis 
inkubaciis 30-e dReze embrionis masa _ 1,5 g-iT, embrionis sigrZe 
4,7mm-iT, niskartis sigrZe 1,1 mm-iT da fexis sigrZe 2,2 mm-iT 
aRemateboda sakontrolos Sesabamis maCveneblebs. xolo 5 
wuTiani eqspoziciiT damuSavebis SemTxvevaSi damuSavebuli 15 
dRis kvercxebidan gamoCeka 7,3%-iT meti iyo sakontroloze, 
kvercxdebis sawyis etapze miRebuli jgufebidan, xolo 
kvercxdebis bolo periodSi miRebuli kvercxebis analogiur 
jgufebSi es maCvenebeli 10,4%-s aRwevs.[9] 
Zalze sainteresoa a. giorgaZis mier warmodgenili masalebi, 
misi monacemebiT mwyeris xorcisa da kvercxis warmoebaSi helio-
neonis lazeriT sxvadasxva xangrZlivobiT damuSavebisas 
optimalurad dafiqsirda 2 da 3 wuTi. dadgenil iqna 
damuSavebis efeqti romelic aisaxa produqtiulobaSi: 
optimalur jgufebSi pirveli da 50% kvercxdeba miRweul iqna 
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Sesabamisad 2-3 da 4-7 dRiT adre sakontrolosTan SedarebiT. 
agreTve gamovlinda, rom damuSavebam 6,67%-iT gazarda mwyeris 
SenarCunebis maCvenebeli.[4] 
a.giorgaZis monacemebiT lazeriT zemoqmedebis efeqti 
maRalia rogorc 1 dRis, aseve 4 kviris asakSi damuSavebuli 
mamlebis sqesobriv aqtiurobaze. Sewyvilebis efeqturoba 
Sesabamisad 6% da 7-12%-iT metia daumuSavebelTan SedarebiT.[2] 
avtoris mier dadgenilia, rom damuSavebam mwyeris 
organizmSi nivTierebaTa cvla ufro intensiuri gaxada. moimata 
sisxlSi hemoglobinis raodenobam 1,86%-iT. maRalia 
eriTrocitebis raodenoba, gaizarda miRebuli kvercxis 1 frTa 
kvercxmdebelze 5,7 caliT anu 4,3%-iT, maRalia kvercxis masac, 
maRalia tanxorcis gamosavlianoba 2,9%-iT, xolo Wamadi 
nawilebidan kunTovani qsovilis gamosavali 2-3%-iT.[3] 
a.giorgaZis naSromi erTaderTi naSromia helio-neonis 
lazeris gamoyenebis Sesaxeb mwyerTan mimarTebaSi.[1] 
samrewvelo mefrinveleobaSi Catarebulma helio-neonis 
lazeris gavlenis kompleqsurma Seswavlam cxadyo, rom lazeris 
sxivebis gamoyenebas mefrinveleobaSi sakmaod farTo 
perspeqtivebi gaaCnia. 
aqve avRniSnavT, rom ar arsebobs dawvrilebiTi gamokvlevebi 
lazeruli dasxivebis zemoqmedebis Sesaxeb bioqimiur da 
histologiur maCveneblebze, sas. sam. frinvelis Tundac erT 
organoze, rom araferi ar vTqvaT sistemasa da mTlianad 
organizmze. es sakiTxebi aris mniSvnelovani, radgan dagvexma-
rebodnen lazeruli moqmedebis meqanizmis  gaxsnaSi biologiur 
obieqtebze da mogvcemda saSualebas mizan mimarTulad misi 
gamoyenebisa. mokled rom vTqvaT `Попитка не пытка, желание, это уже 
половина дела~. 
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II. კვლევის მასალა და მეთოდიკა 
 
samuSaos kvlevis mizans warmoadgenda helio-neonis lazeris 
sxivis damuSavebiT gamowveuli cvlilebebis Seswavla mwyeris 
zooteqnikur da hematologiur maCveneblebze. 
eqsperimentuli samuSaoebi Catarda 2003-2005 wlebSi 
saqarTvelos saxelmwifo zooteqnikur-saveterinaro univer-
sitetis frinvelis xorcisa da kvercxis warmoebis teqnologiis 
da wvril cxovelTa daavadebebis ganyofilebaSi, amave 
universitetis klinikuri diagnostikis kaTedraze, krwanisis 
mefrinveleobis saijaro fermaSi, g. muxaZis saxelobis 
pematologiis institutSi. 
kvlevis obieqts warmoa-
dgenda saqarTveloSi Semoy-
vanili iaponuri jiSis mwyeri.  
Cveni samuSaos Sinaarsidan 
gamomdinare eqsperimentuli 
samuSaoebi, romelTa mimdinare-
obis sqema mocemulia naxazze 1 
Catarda or seriad. orive 
seriaSi damuSavebis wyarod 
gamoviyeneT seriuli warmoebis, 
Cven mier modificirebuli laze- 
   iaponuri jiSis mwyeri         ris danadgari ЛГН_222 uwyveti 
reJimis monoqromatuli, kogerentuli, wiTeli feris sxivi; 
talRis sigrZe λ=0,638Ǻ mm.k. orive seriaSi helioneonis lazeris 
sxivis optimaluri variantis dadgenis mizniT, damuSavda 
jgufebi 5, 7 da 10 wuTiani eqspoziciiT. Sesabamisad Camoyalibda 
oTxi jgufi 3 sacdeli da erTi sakontrolo damuSavebis gareSe. 
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 cdis Catarebis saerTo sqema 
                                                                                                                                                     
nax. 1 
helio-neonis lazeris sxivis gavlena mwyeris 
mexorcul produqtiulobaze, sisxlis 
morfologiur da bioqimiur maCveneblebze 
helio-neonis sxiviT 
damuSavebuli mwyeris 
hematologiuri 
maCvenebeli 
 
sisxlis bioqimiuri 
maCveneblis 
Seswavla 
 
sisxlis 
araspecifiuri 
imunitetis 
parametrebi 
sisxlis 
morfologiuri 
maCveneblis 
Seswavla 
 
helio-neonis sxiviT damuSavebuli 
mwyeris mexorculi produqtiuloba 
 
naklavis 
anatomiuri 
Seswavla 
 
 
anatomiuri 
indeqsebi 
 
 
sakvebis 
danaxarji 
 
 
ekonomikuri 
efeqti 
mozardis 
zrdis 
dinamika 
absoluturi 
da dRiuri 
wonamati 
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samuSao Sesrulda or seriad: 
I _ seriaSi erTjeradad iqna damuSavebuli mwyeris 
erTdRiani wiwilebi. 
II _ seriaSi damuSaveba moxda orjeradad. sainkubacio 
kvercxis, inkubatorSi Cawyobamde da gamoCekili erTdRiani 
wiwilebis. 
eqsperimentebi Catarda orjeradi ganmeorebiT. cdisaTvis 
gamoyenebuli iyo mwyeris erTi asakis da erTnairi kvebis 
pirobebSi myofi dedlebisagan miRebuli mozardi. cdas 
daeqvemdebara damuSavebis eqspoziciebis gaTvaliswinebiT 200-200 
frTa frinveli TiToeul jgufSi, Sesabamisad gamoiyo 
sakontrolo jgufi. 
Seswavlili iqna zooteqnikuri maCveneblebi kerZod: 
_ cocxali masis zrdis dinamika gamozrdis periodSi; 
_ mozardis SenarCuneba;  
_ mexorculi produqtiuloba; 
_ mwyeris naklavis anatomiuri Seswavlis maCveneblebi; 
_ anatomiuri indeqsebi; 
_ sakvebis danaxarji; 
_ ekonomikuri efeqturoba. 
Seswavla moxda yofili sakavSiro  mefrinveleobis 
samecniero-kvleviTi institutis mier SemuSavebuli meTodikebiT. 
(zagorski 1970w.) 
  
 
rac Seexeba helio-neonis lazeris sxivis gavlenas mwyeris 
sisxlis pematologiur maCveneblebze. gamokvlevebi CavatareT, 
da SeviswavleT mwyeris sisxlis morfologiuri, zogierTi 
fiziko-qimiuri, bioqimiuri da imunologiuri maCveneblebi. 
hematologiuri gamokvlevebi Cautarda analogebis principiT 
SerCeul 3-4 kviris asakis mwyerebs. 
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TiTo jgufidan vikvlevdiT 5-5 mwyeris sisxlis maCveneblebs. 
cda gavimeoreT orjer orive seriaSi da gvyavda oTxi I, II, III 
sacdeli da Sesabamisad IV sakontrolo jgufebi. 
cdebis Catarebisas Seswavlili iqna mwyeris sisxlSi Semdegi 
maCveneblebi: 
ganvsazRvreT sisxlSi hemoglobinis raodenoba, daTvlili 
iqna leikocitebis da eriTrocitebis raodenoba, moxda nacxebis 
momzadeba, fiqsacia da SeRebva, gamoyvanili iqna leikocita-
luri formula. agreTve gamokvleuli iqna sisxlis Sratis 
saerTo cila da cilis fraqciebi. ganvsazRvreT sisxlSi 
Sardovanas da Saqris maCveneblebi. 
gamokvleul iqna mwyeris sisxlis fagocitaluri, 
lizocimuri da baqtericiduli aqtivoba. 
gamokvlevebi Catarda sayovelTaod miRebuli, 
unificirebuli meTodebiT.  yvela mopovebuli cifrobrivi 
masala damuSavda biometriuli meTodiT. k.qorCilava (1998 
sisxls viRebdiT uzmoze _ Tavs vaSorebdiT tans 
makratliT. cdebs vawarmoebdiT eqstempore. 
periferiuli sisxlis maCveneblebi gamovikvlieT Semdegi 
meTodebiT: 
1. morfologiuri maCveneblebis gamokvleva. 
a) hemoglobins vsazRvravdiT salis hemoglobinometriT   
СГ-3; 
b) formiani elementebis raodenobas viTvlidiT goriaevis 
badeSi. 
frinvelis periferiuli sisxlis eriTrociti Seicavs 
birTvs, amasTan ZmarmJavas xsnaris moqmedebiT is ar iSleba, 
amitom Cveulebrivi meTodiT frinvelis formiani elementebis 
daTvla da diferencireba SeuZlebelia. aRniSnulis gamo, 
frinvelis sisxlis formiani elementebis saerTo raodenobis 
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daTvla saTvlel kameraSi tardeba, xolo diferencialuri 
daTvla sisxlis nacxSi, rasac vawarmoebdiT filipCenkos 
meTodiT. 
sisxlis nacxebs gaSrobis Semdeg vRebavdiT papenheimis 
meTodiT, TiTeul sisxlis nacxSi vswavlobdiT 100 leikocits. 
sisxlis calkeuli formiani elementebis raodenoba 1 mm3 
sisxlSi gamovTvaleT Semdegi formuliT: 
 
X= 
a + b
 
    g 
sadac: 
X _ aris formiani elementebis raodenoba 1 mm3 sisxlSi; 
a) _ nacxSi daTvlili formiani elementebis Sesatyvisi 
raodenoba; 
b) _ kameraSi daTvlili formiani elementebis saerTo 
raodenoba; 
g)  _ nacxSi daTvlili formiani elementebis raodenoba. 
d) feradobis maCveneblis gamosaangariSeblad hemoglobinis 
%-ul raodenobas vyofT eriTrocitebis pirveli ori ricxvis 
gaormagebul cifrze. 
e) hematokrits vsazRvravdiT specialuri aparatiT МСГ-8. 
v) eriTrocitebis daleqvis siswrafes eds-is vsazRvravdiT 
mikro meTodiT. 
z) eriTrocitebis saSualo diametrs vzomavdiT miRebul 
nacxSi, imersiuli obieqtiviT mikro saxazaviT, okularuli 
mikrometriT da aseve xraxniani okular mikrometriT MBD. 
2. bioqimiuri maCveneblebis gamokvleva. 
a) sisxlis Sratis saerTo cila isazRvreboda reflaq-
tometriiT, xolo cilis fraqciebi (albuminebi, globulinebi) 
eleqtroforezis meTodiT filtris qaRaldze. 
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b) sisxlSi Saqari ganvsazRvreT hagedornisa da iensenis 
meTodiT, mikromeTodiT. 
g) Sardovana ganisazRvra kolorimetruli meTodiT. 
d) aspartat-amino transferaza AST, alanin-amino trans-
feraza ALT ganisazRvra raitman-frenkelis meTodiT. 
3. bunebrivi rezistentobis maCveneblebis gamokvleva. 
a) leikocitebis fagocituri aqtivobis Sesaswavlad 
gamoviyeneT e. a. kostisa da m. i. stenkos meTodi (1947, 1975). 
b) fagocituri ricxvis (indeqsis) gamosaTvlelad ki 
dauzianebel ujredebSi viTvliT kargad konturirebul 
mikrobebs. fagocituri indeqsi aris fagocitirebuli mikrobebis 
saSualo ricxvi, romelic erT neitrofilze an erT monocitze 
modis. 
g) sisxlis Sratis baqtericidul aqtivobaze reaqcias 
vatarebdiT sterilur pirobebSi +370C temperaturaze; Sratis 
sxvadasxva ganzavebebs vumatebdiT mikrobebis garkveul dozas, 
romelic saSualebas iZleva dadgenili iqnes Sratis ara marto 
mikrobTa daTrgunvis unari, aramed baqtericiduli moqmedebis 
Zalac. 
gamosakvlev sinjarebs vnaxulobdiT ФЭК–ze mwvane 
Suqfiltrze. sabolood aparatSi miRebul cifrs vangariSobdiT 
Semdegi formuliT : 
       spcd. 3 sT-is Semdeg ____ sacd. cdamde . 100 
       sakontrolo 3 sT-is Semdeg ____ sacd. cdamde 
Semdeg miRebuli cifri akldeba 100 da miiReba 
baqteriocidoba %-Si. 
d) lizocimis gansazRvrisaTvis gamoviyeneT nefelometriuli 
meTodi, lizocims vsazRvravdiT ФЭК–ze mwvane Suqfiltrze. 
pirvelad vnaxulobdiT kontrols, romelSic Srati ar asxia-
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suspenzias. Semdeg ki danarCen sinjarebs. miRebul ricxvebs 
vaklebT kontrols. 
disertaciaSi moyvanili cifrobrivi monacemebi damuSavda 
sayovelTaod aRiarebuli biometriuli meTodiT.[128] 
III. გამოკვლევის ძირითადი შედეგები 
 
3.1. ჰელიო-ნეონის ლაზერის სხივის გავლენა მწყერის 
 მეხორცულ პროდუქტიულობაზე 
mwyeris produqciis warmoeba mefrinveleobis axal da 
perspeqtiul dargs warmoadgens. 
mwyeris cocxali wona da xorcis xarisxi damokidebulia 
jiSobriv Taviseburebaze, rac Seexeba Cveni kvlevis obieqts 
iaponuri jiSis mwyers is gamoyvanilia iaponiaSi galiuri 
SenaxvisaTvis da xasiaTdeba maRali kvercxmdeblobiT da zrdis 
maRali tendenciiT. 
aRsaniSnavia, rom marto kargi kvebiT da saukeTeso jiS-ebis 
gamoyvaniT sasu-rveli Sedegi ver miiReba, sayuradRe-boa 
higienuri nor-mebis dacva. saerTod mwyerebi temperatu-ris 
mimarT Zalian mgrZnobiareni arian, amitom aucilebelia maTi 
saarsebo garemos temperaturis mkacri kontroli. aseve erT-erT 
ZiriTad faqtors warmoadgens ganaTebis xarisxi da reJimi. 
mwyeris sadgomebSi haeri unda iyos Tbili, mSrali da kargi 
ventilaciis.  
dReisaTvis 
mecnierebi eZeben 
mwyeris 
produqtiulobis 
gaumjobesebis 
axal meTodebs, 
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rogorc teqnolo-giuri, ise fizi-kuri saSualebe-biT. swored 
aseT fizikur saSuale-bas warmoadgens lazeris sxivi.   l. 
jiqias da a. giorgaZis (2001 w.) mier Seswavlili iyo mwyeris 
mekvercxul produqtiulobaze lazeris sxivis moqmedeba. 
literaturuli masalebi mowmoben, rom lazeris sxivi 
dadebiTad moqmedebs frinvelis, rogorc mekvercxul, aseve 
mexorcul produqtiulobaze, aumjobesebs organizmis 
rezistentobas. 
Cveni kvlevis mizani iyo Segveswavla lazeris sxivis 
erTjeradi _ erTdRiani wiwilis da orjeradi _ sainkubacio 
kvercxis Cawyobis win da gamoCe-
kili erTdadRiani wiwilis damuSa-
vebis gavlena mis mexorcul produ-
qtiulobaze. 
dasaxuli miznis gansaxorcie-
leblad Catarebul iqna kvleviTi 
samuSaoebi iaponuri jiSis mwyerze. 
cdis periodSi SeviswavleT mozar-
dis cocxali masa 5 kviris asakamde 
(dakvlis asaki) absolituri da 
saSualo sadReRamiso wonamati, 
SenarCuneba da sakvebis danaxarji 1 
frTaze. 
 
 
3.1.1. mozardis zrdis dinamika I seria 
kvlevis miznidan gamomdinare helio-neonis lazeris sxiviT 
damuSavebuli iqna erTdRiani mwyeris wiwilebi. 
mozardis zrdis dinamika mocemulia #1 cxrilSi da naxazi 
#2 sadac Cans, rom ori kviris asakSi I jgufis mozardi 
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cocxali masiT 7,8%-iT aRemateboda sakontrolos, xolo II da 
III sacdeli jgufis mozards ki Sesabamisad 2,9-5,6%-iT. II da III 
sacdeli jgufi sakontrolo jgufis mozardis cocxal masas 
aRemateboda 2,3-4,7%-iT. 
5 kviris asakSi I jgufis mozardis cocxalma masam 
saSualod Seadgina 134,7 grami, rac 19,93 gramiT anu 17,4%-iT 
metia, vidre sakontrolos da 5,65-5,7 gramiT anu 4,41-4,42%-iT 
metia vidre II da III sacdeli jgufis mozardis cocxali masa. II 
da III sacdeli jgufis mozardi cocxali masiT, sakontrolo 
jgufis mozards aWarbeben 12,4%-iT. 
Tu ganvixilavT cocxal masas sqesis mixedviT, 4 kviris 
asakidan SevamCnevT, rom I jgufis orive sqesi sakontrolos 
aWarbebdnen: dedlebi _ 18,4%-iT, xolo mamlebi _ 14,6%-iT. 
analogiurad II da III jgufis dedal da mamal mozards ufro 
maRali qondaT cocxali masa vidre sakontrolo jgufs. 
cxrilidan Cans, rom gamozrdis periodSi SenarCuneba 
yvelaze maRalia I sacdel jgufSi, romelic sakontrolos 
aRemateba 7,9%-iT, xolo II da III sacdel jgufebs ki 2,0-5,5%-iT. 
II da III sacdeli jgufebi sakontrolos aRematebian 2,3-5,7%-iT. 
cocxali masidan gamomdinare gaangariSebuli iqna 
absolituri da saSualo dRiuri wonamati, romelic mocemulia 
#2 cxrilSi da naxazi 3. cxrilidan Cans, rom 0-2 kviramde 
absoliturma wona matma I jgufSi Seadgina 38,71 grami, rac 3,4 
gramiT anu 9,7%-iT metia sakontrolosTan SedarebiT, xolo 
dRiurmi wonamati I jgufSi iyo 2,77 grami, 0,25 gramiT anu 10%-iT 
meti vidre sakontroloSi. aseve II da III sacdeli jgufebi 
sakontrolo jgufs absolituri wona matiT aRematebodnen 2,6-
6,1%-iT. xolo sadReRamiso wonamatiT ki 2,8-6,3%-iT. analogiuri 
suraTia Semdgom asakobriv periodebSic 2-4 da 4-5 kvira. 
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rac Seexeba gamozrdis periods mTlianad 0-5 kvira I jgufSi 
absoliturma wonamatma Seadgina 126,91 gr. rac 19,99 gramiT anu 
18,7%-iT metia, vidre sakontrolo jgufis maCvenebeli. xolo  
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dRiuri wonamati gamozrdis periodSi I jgufSi iyo 3,63 grami, 
rac 0,85 gramiT anu 19,0%-iT metia vidre sakontrolo jgufis. 
Tu ganvixilavT absolitur da dRiur wonamats sqesis 
mixedviT SevamCnevT, rom yvela asakobriv periodSi, yvela 
jgufSi dedlebs 14-22%-iT ufro maRali aqvT aRniSnuli 
maCveneblebi, rac am saxeobis frinvelisaTvis aris 
damaxasiaTebeli. 
sakvebis danaxarjma gamozrdis periodSi erT frTaze Seadgina I 
jgufSi 390,96 grami, II jgufSi 398,37 grami, III jgufSi 408,51 
grami, xolo sakontroloSi 413,10 grami. am niSniT yvelaze 
saukeTeso aRmoCnda I jgufis mozardi, romelmac gamozrdis 
periodSi sakontrolosTan SedarebiT 22,14 gramiT anu 5,7%-iT 
naklebi sakvebi daxarja.   
• II seria 
aRsaniSnavia, rom helio-neonis lazeris sxiviT orjeradi 
damuSavebisas saSualeba gvqonda dagvemuSavebina, rogorc 
sainkubacio kvercxi inkubatorSi Cawyobamde aseve gamoCekili 
erTdRiani wiwilebi gamoCekvidan 12 saaTis Semdeg. cdis 
periodSi SeviswavleT gamoCekvis procenti. 
I jgufSi am maCvenebelma Seadgina 85%. II jgufSi 82,5%. III-Si 
79%. samive damuSavebuli jgufi aRemateba sakontrolo jgufs, 
sadac es maCvenebeli Seadgens 74,5%-s. 
mozardis zrdis dinamika orjeradi damuSavebisas mocemulia 
cxrilSi # 3 da naxazi 4. 
cxrilidan Cans, rom ori kviris asakSi pirveli jgufis 
mozardi cocxali masiT 5,7%-iT aRemateboda sakontrolos, 
xolo II da III sacdeli jgufis mozards ki 2,6-2,9%-iT. II da III 
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sacdeli jgufi sakontrolo jgufis mozardis cocxal masas 
aRemateboda 3-2,7%-iT. 
5 kviris asakSi I jgufis mozardis cocxalma masam 
saSualod Seadgina 139,90 gr. rac 17,31 gramiT anu 14,1%-iT metia 
vidre sakontrolosi da 5,46-5,62 gramiT anu 4,0-4,2%-iT metia 
vidre II da III sacdeli jgufis mozardis cocxali masa. II da III 
sacdeli jgufis mozardebi cocxali masiT, sakontrolo 
jgufis mozards aWarbeben 9,6-9,5%-iT. 
Tu ganvixilavT cocxal masas sqesis mixedviT 5 kviris 
asakidan SevamCnevT, rom I jgufis orive sqesi sakontrolo 
jgufs aWarbebdnen; dedlebi 15,1%-iT, xolo mamlebi 12,3%-iT. 
analogiurad II da III jgufis dedal da mamal mozards ufro 
maRali qondaT cocxali masa, vidre sakontrolo jgufs. 
cxrilidan (#3) Cans, rom gamozrdis mTel periodSi 
SenarCuneba yvelaze maRalia pirvel sacdel jgufSi, romelic  
sakontrolos aRemateba 9%-iT, xolo II da III sacdel jgufebs 
ki 1-2%-iT. II da III sacdeli jgufebi sakontrolos aRematebian 
8-6,9%-iT. 
cocxali masidan gamomdinare gaangariSebuli iqna 
absolituri da saSualo dRiuri wonamati, romelic mocemulia 
cxrilSi #4 da naxazi 5. cxrilidan Cans, rom 0-2 kviramde 
absoliturma wonamatma I jgufSi Seadgina 38,95 grami, rac 2,4 
gramiT anu 6,5%-iT metia sakontrolosTan SedarebiT, xolo 
sadReRamiso wonamatma Seadgina I jgufSi 2,78 grami, 0,17 gramiT 
anu 6,5%-iT meti vidre sakontroloSi. aseve II da III sacdeli 
jgufi sakontrolo jgufs absolituri wonamatiT 
aRematebodnen 3,2-3,0%-iT. analogiuri suraTia Semdgom asakobriv 
periodebSi 2-4 da 4-5 kvira, rac Seexeba gamozrdis periods 
mTlianad 0-5 kvira I jgufSi absoliturma wonamatma Seadgina 
131,75 grami, rac 17,14 gramiT anu 14,9%-iT metia, vidre 
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sakontrolo jgufis monacemi, xolo dRiurma wonamatma 
gamozrdis periodSi I jgufSi Seadgina 3,76 grami, rac 0,49 gra- 
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miT anu 15,0%-iT metia vidre sakontrolo jgufis maCvenebeli. 
absolituri da dRiuri wonamatis ganxilvisas sqesis 
mixedviT, SesamCnevia, rom yvela asakobriv periodSi dedlebs 
ufro maRali aqvT aRniSnuli maCveneblebi, rac ukve avRniSneT, 
rom damaxasiaTebelia mwyerisaTvis. saerTod dedali mwyeris 
masa 15%-iT metia vidre mamlis, rac ganpirobebulia Sinagani 
sasqeso organoebis ganviTarebis maRali doniT. 
sakvebis danaxarjma gamozrdis periodSi erT frTaze I 
jgufSi Seadgina 375,0 grami, II jgufSi 392,0 grami, III jgufSi 
403,0 grami, xolo IV sakontrolo jgufSi 416,0 grami. yvelaze 
saukeTeso am niSniT aris I jgufis mozardi, romelmac 
gamozrdis periodSi 41,0 gramiT anu 10,9%-iT naklebi sakvebi 
daxarja sakontrolo jgufTan SedarebiT. 
amrigad, rogorc gamokvlevebma gviCvenes helio-neonis 
lazeris sxiviT damuSavebisas izrdeba mwyeris mexorculi 
produqtiuloba, SenarCuneba da mcirdeba sakvebis danaxarji. 
orive seriaSi damuSavebis optimalur dozad unda 
CaiTvalos 5 wuTiani eqspozicia. 
rac Seexeba II serias unda aRiniSnos lazeris sxivis 
dadebiTi gavlena gamoCekis procentze. agreTve, Tu SevadarebT I 
da II serias, orjeradi damuSavebisas dafiqsirda ufro maRali 
maCveneblebi, vidre erTjeradad damuSavebis SemTxvevaSi. 
 
 
3.1.2. mwyeris naklavis anatomiuri Seswavlis 
maCveneblebi 
imisaTvis, rom SeviswavloT frinvelis mexorculi Tvisebebi 
aucilebelia Seswavlil iqnas naklavis anatomiuri maCveneblebi. 
anatomiuri danawevrebiT Seiswavleba Semdegi maCveneblebi: 
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gamoSignuli tanxorcis masa, maTi Tanafardoba da kunTebis 
masa, romelic mocemulia cxrilSi #5 da naxazi 6. 
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cxrilidan Cans, rom gamoSignuli tanxorcis saSualo masa 
samive sacdel jgufSi aRemateba sakontrolo jgufs Sesabamisad 
I da II jgufi 1,8-3,0 %-iT, xolo III jgufi ki 1,3 %-iT. 
aRsaniSnavia, rom gamoSignuli mamalebis tanxorcis 
gamosavali yvela jgufSi aRemateba Sesabamisi dedlebis igive 
maCvenebels. 
Wamadi nawilebis rogorc saSualo, ise dedlebis da 
mamlebis gamosavali yvela sacdel jgufSi maRalia 
sakontrolosTan SedarebiT. rac Seexeba araWamadi nawilebis 
gamosavals es maCvenebeli meryeobs jgufebs Soris dakvlis wina 
cocxali masidan gamomdinare. 
am maCveneblebis Tanafardobis gaangariSebam cxadyo sxvaoba 
sacdel da sakontrolo jgufebs Soris.  
I sacdeli jgufis saSualo Tanafardoba aRemateba, rogorc 
II da III sacdeli jgufis ise sakontrolo jgufis maCveneblebs. 
rac Seexeba kunTovani qsovilis masas I da II sacdel jgufebSi 
2,0-1,5 %-iT metia vidre sakontrolo jgufSi. 
igive tendencia grZeldeba II seriaSic, (cxrili #6, nax.7) 
rogorc saSualo ise mdedri da mamri individebis yvela 
maCvenebeli sacdel jgufebSi aRemateba sakontrolo jgufis 
monacemebs. am seriaSic mamlebis tanxorcis gamosavali 
procentulad aRemateba dedlebisas yvela jgufSi. igive 
SeiZleba iTqvas danarCen maCveneblebzec. 
unda aRiniSnos rom, II seriis monacemebi aWarbebs I seriisas, 
Tumca cvalebadoba damuSavebul da sakontrolo jgufebs 
Soris mimdinareobs msgavsi TanafardobiT, rac kidev erTxel 
amtkicebs helio-neonis lazeris sxivis dadebiT gavlenas orive 
variantis SemTxvevaSi, rogorc gamoSignuli tanxorcis, ise 
Wamadi nawilidan kunTovani qsovilis gamosavalze. 
 
3.1.3. anatomiuri indeqsebi 
rogorc cxril 7 da nax. 8-dan Cans, mamlebis mexorculobis 
indeqsi I da II sacdel jgufSi maRalia 3,4-2,5 %-iT, sakontrolo 
jgufTan SedarebiT. 
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aRniSnuli maCvenebeli, mdedr individebSic maqsimums aRwevs 
sacdel jgufSi. saSualod I da II sacdeli jgufebi aRematebian 
sakontrolo jgufis maCvenebels 2,7-2,5 %-iT. 
cxrili 7 
anatomiuri indeqsebi 
 n=3                                                   I seria 
maCveneblebi 
jgufi 
I II III IV 
mamali  
mexorculobis indeqsi 48,7 47,8 46,8 45,3 
Wamadi nawilebis 
indeqsi 
70,5 69,7 70,2 68,1 
dedali 
mexorculobis indeqsi 47,3 47,1 47,3 44,6 
Wamadi nawilebis 
indeqsi 
71,1 70,1 70,6 67,6 
saSualo 
mexorculobis indeqsi 47,9 47,5 47,0 44,9 
Wamadi nawilebis 
indeqsi 
70,8 70,0 70,5 67,8 
 
 
cxrili 8 
anatomiuri indeqsi % 
       n=3                                               II seria                                          
maCveneblebi 
jgufi 
I II III IV 
mamali 
mexorculobis indeqsi 48,7 47,1 47,4 45,3 
Wamadi nawilebis 
indeqsi 
70,5 69,5 69,5 68,0 
dedali 
mexorculobis indeqsi 48,4 47,3 47,0 45,0 
Wamadi nawilebis 
indeqsi 
71,9 70,3 70,5 67,7 
saSualo 
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mexorculobis indeqsi 48,5 47,1 47,2 45,1 
Wamadi nawilebis 
indeqsi 
71,2 70,0 70,1 67,9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
68 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
69 
 
 
 
 
rac Seexeba Wamadi nawilebis indeqss, rogorc saSualo ise 
cal-calke mdedri da mamri individebis monacemebiT samive 
sacdeli jgufebi aRemateba sakontrolo jgufis maCveneblebs. 
aRsaniSnavia, I sacdeli jgufi, sadac am maCvenebelma maqsimums 
miaRwia, saSualod sakontrolosTan SedarebiT maRalia 3,0 %-iT. 
II seriaSi cxrili 8, nax.9. mexorculobis indeqsis monacemebi 
ase gamoiyureba: mamal individebSi I sacdeli jgufi aRemateba II 
da III sacdel jgufebs 1,6-1,3 %-iT, xolo sakontrolo jgufs 3,4 
%-iT. rac Seexeba dedal individebs I sacdeli jgufi metia 
sakontrolo jgufis monacemze 3,4 %-iT. saSualod ki am 
parametris maqsimumma Seadgina I sacdel jgufSi, xolo minimumma 
IV sakontrolo jgufSi. 
Wamadi nawilebis indeqsis maCvenebliT dedali da mamali 
mwyeris samive sacdeli jgufebi aRematebian sakontrolo 
jgufebs. saSualod I sacdeli jgufi metia 3,3 %-iT 
sakontrolosTan SedarebiT. 
orive seriaSi, rogorc mexorculobis indeqsis, ise Wamadi 
nawilebis indeqsis maCveneblebiT sacdeli jgufebi aRemateba 
sakontrolo jgufis monacemebs. rac cxadyofs helio-neonis 
lazeris sxivis mastimulirebel gavlenas, mwyeris rogorc 
embrionalur aseve postembrionalur periodSi damuSavebisas. 
 
3.1.4. sakvebis danaxarji 
vinaidan frinvelis produqciis TviTRirebulebaSi sakvebis 
danaxarjs ukavia 50-dan 65%-me, Cven miznad davisaxeT Segves-
wavla mwyeris xorcis warmoebis dros sakvebis danaxarji, 
radgan sakvebis danaxarjis Semcirebas warmoebuli produqciis 
erTeulze metad didi mniSvneloba aqvs. 
Cven mier cdaSi gamoyenebuli mwyeris sakvebi ulufis 
danaxarji asakobrivi periodis mixedviT mocemulia cxrilebSi 
# 9 da #10. 
Cven mier Sesrulebul samuSaos I seriaSi sakvebis 
danaxarjis saSualo maCvenebeli 1 kg wonamatze aris I sacdel 
jgufSi 4,9 kg. rac II da III sacdel jgufTan 0,4-0,6 kg-iT, xolo 
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sakontrolo jgufTan SedarebiT 1,4 kg-iT dabalia. sakvebis 
danaxarjma 1 frTaze gamozrdis periodSi I sacdel jgufSi 
Seadgina minimumi 664,0g. da CamorCeba rogorc II da III sacdel,  
cxrili 9 
sakvebis danaxarji         
I seria                                                 
maCveneblebi 
jgufi 
I II III IV 
gamozrdis periodSi sakvebis 
danaxarji erT frTaze, dReSi, g. 
15,8 16,2 16,9 17,2 
sakvebis danaxarji erT frTaze, 
sul gamozrdis periodSi g. 
664 680 710 722 
saSualo cocxali masa 
gamozrdis bolos, g.
                                 
                                                         ♀  
                                                        ♂ 
                           saS.                                  
 
143,4 
123,3 
134,7 
 
135,5 
120,4 
128,9 
 
136,2 
119,3 
129,1 
 
120,8 
107,5 
114,8 
sakvebis danaxarji 1 kg.wonamatze. 
                                                        ♀ 
                                                        ♂ 
                                                     saS.  
 
4,6 
5,4 
4,9 
 
5,0 
5,6 
5,3 
 
5,2 
5,9 
5,5 
 
6,0 
6,7 
6,3 
 
ise sakontrolo jgufs. es maCvenebeli maqsimums aRwevs 
sakontrolo jgufSi da aRemateba I da II sacdel jgufebs 58-42 
gramiT, xolo III sacdel jgufs 12 gr-iT. 
saSualo cocxali masa yvelaze maRali aris I sacdel 
jgufSi. 134,7g. rac 19,9 gramiT aRemateba sakontrolo jgufis 
monacemebs.  
II seriaSi sakvebis saSualo danaxarjma 1kg. wonamatze I 
sacdel jgufebSi Seadgina 4,5. es maCvenebeli samive sacdel 
jgufSi dabalia sakontrolosTan SedarebiT I jgufSi _ 1,3-iT, 
II-Si _ 1,1-iT, xolo III-Si _ 0,9-iT. 
sakvebis danaxarji 1 frTaze mTeli gamozrdis periodSi 
yvelaze naklebi iyo I sacdel jgufSi. 626,0 gr. romelic Tavis 
mxriv CamorCeboda, rogorc II da III sacdel ise IV sakontrolo 
jgufis monacemebs Sesabamisad 12,0; 33,0; 92,0 gramiT, rac Seexeba 
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II da III sacdel jgufebs isinic CamorCebian sakontrolo 
jgufis maCveneblebs 80-59 gr-iT. 
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cxrili 10 
sakvebis danaxarji 
II seria        
maCveneblebi 
jgufi 
I II III IV 
gamozrdis periodSi sakvebis 
danaxarji erT frTaze, 
dReSi, g. 
14,9 15,2 15,7 17,1 
sakvebis danaxarji erT 
frTaze, sul gamozrdis 
periodSi gr. 
626 638 659 718 
saSualo cocxali masa 
gamozrdis bolos, g.
      
                                                        ♀ 
                                                         ♂                                        
                                                       saS. 
 
148,9 
127,0 
139,9 
 
144,0 
123,1 
134,4 
 
144,7 
123,5 
134,3 
 
129,3 
113,1 
122,6 
sakvebis danaxarji 1 kg. 
wonamatze.               
                             
♀
 
                             
♂
 
                                                      saS.
 
 
 
4,2 
4,9 
4,5 
 
 
4,4 
5,2 
4,7 
 
 
4,5 
5,3 
4,9 
 
 
5,5 
6,3 
5,8 
 
 
rogorc I ise II seriaSi saSualo cocxali masis saukeTeso 
maCveneblebiT gamoirCevian I sacdeli jgufebi. rac metyvelebs 
helio-neonis lazeris sxivis 5 wuTiani eqspoziciiT damuSavebis 
upiratesobaze. am jgufebSi gacilebiT ukeTesad mimdinareobda 
nivTierebaTa cvla, rac Sesabamisad aisaxa sakvebis anazRau-
rebaze. 
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3.2.  მწყერის სისხლის ჰემატოლოგიური მაჩვენებლები 
3.2.1. mwyeris sisxlis morfologiuri maCveneblebi 
• hemoglobini 
periferiuli sisxlis morfologiuri maCveneblebis 
gamokvlevebs gadamwyveti mniSvneloba eniWeba, rogorc 
organizmis statusis dadgenisas ise daavadebis paTogenezis, 
paTologiuri Zvrebis siRrmisa da xasiaTis dasadgenad. 
hematologiuri gamokvlevis erT-erTi mniSvnelovani 
maCvenebeli aris sisxlSi hemoglobinis raodenobis gansazRvra. 
Cven gamovikvlieT helio-neonis lazeriT damuSavebuli mwyeris 
sisxlSi hemoglobinis raodenoba erTi da orjeradi 
damuSavebisas. kvlevis Sedegebi mocemulia cxril 11 da nax. 12. 
cxrili 11. 
h.n.l. damuSavebuli mwyeris sisxlSi hemoglobinis raodenoba 
 (gr%) 
        n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 13,56+_  1,20 2,70 19,91 10,86 16,26 
II 13,44+_  1,23 2,75 20,46 10,69 16,19 
III 12,38+_  1,20 2,70 21,80 9,68 15,08 
IV 12,06+_  1,23 2,75 22,80 9,31 14,81 
II seria 
I 15,02+_  0,63 1,41 9,42 13,60 16,43 
II 14,08+_  0,71 1,59 11,36 12,48 15,67 
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III 14,32+_  0,35 0,79 5,55 13,52 15,11 
IV 12,84+_  0,49 1,09 8,49 11,75 13,93 
pirvel seriaSi mocemulia erTi dRis asakSi damuSavebuli 
mwyeris wiwilis sisxlSi hemoglobinis raodenobis gansazRvra. 
Sedegebi aseTia: samive sacdeli jgufi aRematea sakontrolo 
jgufs, I jgufi 1,5gr%-iT, II _ 1,4gr%-iT, xolo III _ ki 0,32gr%-
iT. 
II-seriaSi mocemulia lazeris sxiviT orjeradi damuSavebis 
gavlena mwyeris sisxlSi hemoglobinis raodenobaze. rac ase 
gamoiyureba: I sacdel jgufSi hemoglobinis maCvenebeli 
sakontrolo jgufze metia 2,18gr.%-iT,(P≥0,99) aseve metia II-
1,2gr.%-iT, xolo III-1,48gr.%-iT pirvel damuSavebul jgufSi 
metia meore da mesame sacdel jgufebTan SedarebiTac Sesaba-
misad 0,12gr%-iT da 1,18gr%-iT. 
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    Cveni monacemebidan gamomdinare sisxlSi hemoglobinis 
Semcveloba orive seriaSi damuSavebul jgufebSi maRalia, vidre 
sakontrolo jgufebSi. sacdel jgufebSi SegviZlia gamovyoT 
optimaluri varianti, romelic orive SemTxvevaSi aris I anu 5 
wuTiani eqspoziciiT damuSavebuli jgufebi. aRsaniSnavia isic, 
rom orjeradad damuSavebis SemTxvevaSi yvela sacdel jgufSi 
hemoglobinis maCvenebeli aRemateba erTjeradad damuSavebul 
sacdel jgufebs da Seadgens Sesabamisad I _ 1,46gr%. II-Si _ 
0,64gr%, xolo III-Si _ 1,94gr%-iT mets. 
amrigad, rogorc gamokvlevebma gviCvena helio-neonis lazeri 
dadebiTad moqmedebs mwyeris sisxlis morfologiur 
maCveneblebze, kerZod lazeris sxivis zemoqmedebiT sacdel 
jgufebSi maRalia mwyeris sisxlSi hemoglobinis maCvenebeli. 
 
• eriTrocitebi 
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eriTrocitebi organizmSi asruleben sunTqviT funqcias, 
aqtiurad monawileoben mJava-tutovani wonasworobis 
SenarCunebaSi, toqsinebis da antisxeulebis adsorbciaSi, aseve 
monawileoben mTel rig fermentatiul procesebSi. sisxlSi 
eriTrocitebis raodenobis gansazRvra mniSvnelovania, radgan 
sisxlis ZiriTadi masa warmodgenilia eriTrocitebiT. 
periferiul sisxlSi frinvelis eriTrocitebi warmodgenilia 
ovaluri formiT, romelic Seicavs wagrZelebul birTvs. 
Cven mier gamokvleuli eriTrocitebis cvlis dinamika 
mwyeris sisxlSi helio-neonis lazeriT damuSavebul jgufebs 
Soris meryeobs Semdegnairad: I seriaSi samive sacdeli jgufebi 
aRemateba am maCvenebliT sakontrolo jgufs. 
I jgufSi eriTrocitebis raodenoba sakontrolos aRemateba 0,49-
iT anu 20,9%-iT, II jgufSi 0,39-iT anu 16,6%-iT, xolo III jgufSi 
ki 0,14-iT anu 5,9%-iT. 
II seriaSi damuSavebul jgufebSi eriTrocitebis cvlis 
dinamika kargad Cans, es parametri I sacdel jgufSi aris 3,27 da 
aRemateba, rogorc sakontrolo ise II da III sacdel jgufebs. 
 
cxrili 12. 
h.n.l. damuSavebuli mwyeris sisxlSi eriTrocitebis raodenoba 
(mln) 
      n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 2,83+_  0,22 0,50 17,67 2,33 3,33 
II 2,73+_  0,06 0,15 5,49 2,58 2,88 
III 2,48+_  0,09 0,20 8,06 2,28 2,68 
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IV 2,34+_  0,11 0,25 10,68 2,09 2,59 
II seria 
I 3,27+_  0,19 0,42 12,9 2,85 3,69 
II 2,90+_  0,11 0,25 8,59 2,65 3,15 
III 2,40+_  0,20 0,46 19,09 1,94 2,85 
IV 2,23+_  0,25 0,57 25,48 1,66 2,79 
  
sakontrolo jgufTan SedarebiT I jgufi maRalia 1,04-iT anu 
46,6%-iT,(P≥0,95) II-Si 0,67-iT anu 30%-iT, xolo III-Si ki, 0,17-iT anu 
7,6%-iT. 
cxril 12 da naxaz …13-Si motanili kvlevis Sedegebi gviCve-
nebs, rom eriTrocitebis raodenoba mwyeris sisxlSi icvleba 
talRiseburad damuSavebis xangrZlivobis mixedviT. aRsaniSnavia, 
isic rom es maCvenebeli maRalia meore seriaSi, aseve mkveTri 
sxvaoba dafiqsirda I, II sacdel jgufebsa da sakontrolo 
jgufs Soris. 
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• eriTrocitebis morfologia 
Catarebulma kvlevam saSualeba mogvca gamovleniliyo 
dasxivebis eqspoziciasTan damokidebulebaSi eriTrocitebis 
xarisxobrivi maxasiaTeblebis mravalmxrivi cvlilebebi. 
dadgenilia, rom sinaTlis sxivis pirdapiri zemoqmedebisas 
eriTrocitebis daSlis procesi marilmJavas zemoqmedebiT ufro 
adre iwyeba da swrafad mimdinareobs. _ Catarebulma kvlevam 
saSualeba mogvca Segveswavla eriTrocitebis morfologia. 
vinaidan paTologiur pirobebSi SeiZleba Seicvalos eriTro-
citebis zoma, forma, SeRebvis intensivoba da sxv. didi 
klinikuri mniSvneloba eniWeba eriTrocitebis diametris 
gazomvas da sididis mixedviT maTi ganlagebis registracias. 
miRebuli Sedegebi warmodgenilia cxril 13-Si. 
 
0
0,5
1
1,5
2
2,5
3
3,5
I seria II seria
2,83
3,27
2,73
2,9
2,48 2,42,34 2,23
nax. 13
h.n.l. damuSavebuli mwyeris sisxliSi eriTrocitebis 
raodenoba (mln)
I jgufi
II jgufi
III jgufi
IV jgufi
80 
 
                                                                                               
cxrili 13 
 
h.n.l. sxiviT DdamuSavebuli mwyeris sisxlis eriTrocitebis 
morfologia 
n=5                                                         
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I 10.62 5.75 12.79 0.14 354.12 0.013 47.91 0.37 
II 11.07 6.46 13.48 0.14 384.08 0.013 49.23 0.36 
III 9.72 6.08 14.92 0.2 296.64 0.021 49.92 0.33 
IV 10.82 6.98 17.35 0.19 367.6 0.02 51.54 0.30 
II seria 
I 10.94 7.09 10.4 0.11 375.8 0.010 45.93 0.44 
II 11.13 6.57 12.07 0.12 388.28 0.011 48.55 0.40 
III 9.89 6.10 15.17 0.20 306.8 0.020 59.67 0.39 
IV 10.38 5.79 17.67 0.21 338.32 0.020 57.58 0.32 
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• feradobis maCvenebeli 
feradobis maCvenebeli aris hemoglobinis raodenobis 
Sefardeba eriTrocitebis raodenobasTan anu hemoglobinis 
Semcveloba erT eriTrocitSi. cxril 14-Si Cven mier miRebuli 
maCveneblebi gviCvenebs, rom I sacdeli jgufi II da III sacdel 
jgufebs aRemateba 0,04-0,05-iT anu 3,4-4,3%-iT. xolo sakontrolos 
ki 0,13-iT anu 11,9%-iT. 
cxrili 14. 
h.n.l. damuSavebuli mwyeris sisxlis feradobis maCvenebeli 
      n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 1,22+_  0,04 0,10 8,19 1,12 1,32 
II 1,18+_  0,06 0,15 12,71 1,03 1,33 
III 1,17+_  0,04 0,08 6,84 1,09 1,25 
IV 1,09+_  0,06 0,15 13,76 0,94 1,24 
II seria 
I 1,23+_  0,02 0,05 3,81 1,18 1,28 
II 1,16+_  0,03 0,06 5,05 2,09 1,22 
III 1,10+_  0,03 0,07 6,20 1,03 1,17 
IV 1,07+_  0,02 0,04 3,93 1,03 1,12 
 
feradobis maCvenebeli II seriaSi umniSvnelod gansxvavdeba. 
cxrilidan da nax. 10-dan Cans, rom damuSavebul jgufebSi es 
maCvenebeli maRalia sakontrolosTan SedarebiT. I-Si 0,16-iT 
(P≥0,99) anu 14,9%-iT, II-Si 0,09-iT anu 8,4%-iT, III-Si ki 0,03-iT anu 
2,8%-iT. 
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    unda aRiniSnos, rom mwyeris sisxlSi feradobis maCvenebeli 
gansxvavdeba damuSavebul jgufebSi daumuSavebelTan SedarebiT, 
magram damuSavebul I da II seriebs Soris es maCvenebeli 
erTmaneTisagan bevrad ar gansxvavdeba, e.i. es maniSnebelia 
helio-neonis lazeris dadebiTi moqmedebisa, rogorc 
hemoglobinis ise eriTrocitebis raodenobaze, rac feradobis 
maCvenebelSic gamoixata. 
 
• hematokriti 
Cven gamovikvlieT helio-neonis lazeris sxiviT damuSave-
buli mwyeris sisxlis hematokritis sidide. gamokvlevis 
Sedegebi mocemulia cxril 15 da nax. 11-Si. hematokritis sididis 
cvalebadoba warmodgenilia Semdegnairad: I seriaSi sacdel 
jgufebs aWarbebs sakontrolo jgufi. I jgufs 4,4%-iT, II-s 3,8%-
iT, III-s ki 3,6%-iT. 
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                                                  cxrili 15. 
 
h.n.l. damuSavebuli mwyeris sisxlis hematokriti% 
      n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 36,20+_  1,96 4,38 12,10 31,82 40,58 
II 36,80+_  2,60 5,80 15,77 30,99 42,60 
III 37,00+_  1,22 2,74 7,40 34,26 39,74 
IV 40,60+_  1,47 3,29 8,09 37,31 43,89 
II seria 
I 34,00+_  1,87 4,18 12,30 29,82 38,18 
II 35,00+_  1,58 3,53 10,10 31,46 38,53 
III 36,40+_  2,73 6,11 16,78 30,29 42,51 
IV 39,40+_  1,96 4,39 11,15 35,00 43,79 
         
rac Seexeba II serias, I-is msgavsad aqac damuSavebul 
jgufebSi hematokritis sidide sakontrolo jgufTan SedarebiT 
dabalia I jgufSi 5,4%-iT, II-Si 4,4%-iT, III-Si ki 3%-iT. 
am maCveneblis minimaluri raodenoba gamovlinda sacdel 
jgufebSi, xolo sakontrolo jgufebSi miaRwia maqsimalurs. 
hematokritis sidide asaxavs plazmis moculobasa da 
eriTrocitebis urTierTSefardebas. naTlad Cans lazeris 
sxivis gavlena mwyeris sisxlis hematologiur maCveneblebze. 
analizis Sedegad sisxlSi aRmoCenili upiratesobebi 
damuSavebis sxvadasxva eqspoziciis dros gviCvenebs mwyeris 
sisxlSi eriTrocitebis raodenobis cvlilebas, rac TavisTavad 
damokidebulia hematokritis sididis cvlilebasTan
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• eriTrocitebis daleqvis siCqare 
eriTrocitebis daleqvis siCqaris anu eds-is reaqciis 
gamokvleva Zalian gavrcelebulia praqtikaSi. wiTeli speqtris 
dabalenergetikuli gamosxiveba stimulirebas ukeTebs sisxlis 
mimoqcevas da sisxlwarmoqmnas. es gamoixateba sisxlZarRvebis 
gamtarobis amaRlebiT da mikrocirkulaciis gaZlierebiT. 
sasikeTo cvlilebebi aRiniSneba periferiul sisxlSi: kerZod _ 
matulobs eriTrocitebis raodenoba da eds. 
mwyeris sisxlSi eriTrocitebis daleqvis siCqare rogorc 
cxril 16-dan Cans I seriis damuSavebul jgufebSi sakontro-
losTan SedarebiT umniSvnelod gansxvavdeba, I jgufSi metia 0,4 
mm/saaTiT, II jgufSi 0,2 mm/saaTiT da III-Si 0,2 mm/saaTiT. 
rac Seexeba eds-is maCvenebels, II seriaSi sacdel jgufebSi 
metia sakontrolo jgufTan SedarebiT I-Si 1,6 mm/saaTiT, II-Si 1,4 
mm/saaTiT, III-Si 0,8 mm/saaTiT. 
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cxrili 16 
h.n.l. damuSavebuli mwyeris sisxlis eriTrocitebis daleqvis siCqare  
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I sria 
I 3,40+_  0,69 1,55 45,58 1,85 4,95 
II 3,20+_  0,37 0,84 26,14 2,36 4,04 
III 3,20+_  0,20 0,45 14,06 2,75 3,65 
IV 3,00+_  0,45 1,00 33,33 2,00 3,00 
II seria 
I 4,40+_  0,75 1,67 38,03 2,73 6,07 
II 4,20+_  0,49 1,09 26,08 3,10 5,29 
III 3,60+_  0,24 0,55 15,21 3,05 4,15 
IV 2,80+_  0,49 1,09 39,12 1,70 3,89 
 
 
• leikocitebi 
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hematologiuri maCveneblebi asaxaven organizmis imunol-
ogiur statuss, leokocitebs aqvT uSualo damokidebuleba 
organizmis ZiriTad imunologiur reaqciebTan. leikocitebis 
Semcvelobis analizi aris organizmis imunuri sistemis 
mdgomareobis Sefaseba. Cven mier damuSavebul jgufebSi 
leikocitebis raodenoba icvleba helio-neonis lazeriT 
damuSavebis eqspoziciis (xangrZlivobis) mixedviT. 
Cven mier miRebuli Sedegebi mocemulia cxril 17-Si. mwyeris 
sisxlSi leikocitebis raodenoba meryeobs talRiseburad. 
minimaluri raodenoba aRiniSna I jgufSi, sadac Seadgina 
22,33.10/9l, maqsimaluri ki IV jgufSi 25,80.10/9 l. sacdel jgufe- 
cxrili 17. 
h.n.l. damuSavebuli mwyeris sisxlSi leikocitebis raodenoba 
(aTas) 
      n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 22,33+_  2,70 6,05 27,09 16,28 28,38 
II 24,04+_  2,91 6,51 26,69 17,89 30,91 
III 25,06+_  4,01 9,01 35,92 16,06 34,07 
IV 25,80+_  1,98 4,44 17,20 21,36 30,24 
II seria 
I 22,24+_  1,37 3,07 13,79 19,17 25,30 
II 27,88+_  1,30 2,91 10,42 24,97 30,79 
III 26,64+_  1,97 4,41 16,56 22,23 31,05 
IV 30,96+_  0,70 1,57 5,06 29,39 32,53 
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bTan SedarebiT sakontrolo jgufi aRemateba I jgufs 3,47-iT 
anu 15,5%-iT, II jgufs 1,76-iT anu 7,3%-iT, xolo III jgufs 0,74-iT 
anu 2,9%-iT. 
rogorc naxaz 17-dan Cans leikocitebis mkveTri momateba 
aRiniSna II seriaSi, sadac es maCvenebeli sagrZnoblad izrdeba 
sakontrolo jgufSi. I da III sacdel jgufebze maRalia 8,72-4,32-
iT anu 39,2-16,2%-iT, (P≥0,999)  II jgufze ki 3,1-iT anu 11%-iT. 
 
amrigad mwyeris sisxlSi leikocitebis raodenoba sacdel 
da sakontrolo jgufebSi mudmivad icvleba. orive seriaSi 
maqsimalur raodenobas miaRwia sakontrolo jgufebSi. 
unda aRiniSnos helio-neonis lazeris sxivis pozitiuri 
gavlena mwyeris organizmze, rac aisaxeba nivTierebaTa cvlis 
gaaqtiurebaze. 
• fsevdoeozinofilebi 
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fsevdoeozinofilebi periferiul sisxlSi aqtiur monawi-
leobas iReben fagocitozis procesSi, isini arian frinvelis 
segmentbirTviani leikocitebi. agreTve axasiaTebs citoplazmis 
mkveTrad gamoxatuli marcvlovaneba. 
mwyeris sisxlSi segmentbirTviani fsevdoeozinofilebis 
procentuli raodenoba maRalia axalgazrda da CxirbirTvianTan 
SedarebiT. am parametris saerTo raodenobam I da III sacdel 
jgufebSi Seadgina 10,2-12,6%-iT naklebi, vidre sakontrolo 
jgufSi. III da IV jgufebs Soris sxvaoba sarwmunoa P≥0,95.                                                  
                                                   cxrili 18 
h.n.l. damuSavebuli mwyeris sisxlis fsevdoeozinofilebi  
(%) 
n=5 
j
g
u
f
i 
fsevdoeozinofilebi 
axalgazrda CxirbirTva segmentbirTva 
М +_   m +_    ઢ C% М +_   m +_    ઢ C% М +_   m +_    ઢ C% 
I seria 
I 0 - - 5,8+_  1,54 3,45 59,48 36+_  4,24 9,50 26,38 
II 0,4+_  0,20 0,45 112,5 9,2+_  1,54 3,45 37,5 38,4+_  1,43 3,20 8,33 
III 0,8+_  0,29 0,65 81,25 6,0+_  1,83 4,10 68,33 32,6+_  4,19 9,40 28,84 
IV 1,4+_  0,25 0,55 39,28 5,20+_  1,54 3,45 66,35 45,40+_  2,65 5,95 13,10 
II seria 
I 1,6+_  0,24 0,55 34,23 7,4+_  0,75 1,67 22,61 34+_  1,87 4,18 12,30 
II 1,4+_  0,4 0,89 63,89 8,0+_  1,58 3,53 44,19 36+_  1,87 4,18 11,62 
III 0 - - 2,4+_  1,6 3,58 149,07 38,2+_  1,28 2,86 7,50 
IV 0 -   - 4,0+_  2,09 4,69 117,26 39+_  2,43 5,43 13,93 
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II seriaSi fsevdoeozinofilebis saerTo raodenoba 
araTanabrad meryeobs damuSavebul da sakontrolo jgufs 
Soris.(cx. 18; nax. 18.) 
 
am maCveneblis procentuli raodenoba I sacdel da IV 
sakontrolo jgufSi Tanabaria, xolo II-Si metia 2,4%-iT, III-Si 
ki naklebia 2,4%-iT. 
cxrilidan Cans, rom mwyeris sisxlSi fsevdoeozinofilebis 
procentuli raodenobis cvlis dinamika talRiseburad meryeobs. 
 
• eozinofilebi 
eozinofilebi asruleben transportul da antitoqsikur 
rols, maTi mTavari funqcia dakavSirebulia alergiul 
reaqciebSi monawileobaze. is agreTve warmoadgens leiko-
citebis, kerZod granulocitebis erT-erT maCvenebels.  
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I seriaSi eozinofilebis procentuli raodenoba mwyeris 
sisxlSi araTanabrad icvleba,(cx.19;nax.19.) zrdis tendecia 
dafiqsirda II sacdel da IV sakontrolo jgufebSi 6,8%-7,80%. I 
da II sacdeli jgufebi sakontrolos CamorCeba 3,6-3,2%-iT. 
(P≥0,999) 
msgavsi tendencia SeiniSneba meore seriis SemTxvevaSic. 
eozinofilebis procentuli raodenoba mwyeris sisxlSi 
sakontrolo jgufTan SedarebiT damuSavebul jgufebSi 
naklebia I jgufSi 1,6%-iT, (P≥0,99)  II da III jgufebSi 1,2-0,2%-iT. 
 
cxrili 19. 
h.n.l. damuSavebuli mwyeris sisxlSi eozinofilebis raodenoba 
      n=5                      (%) 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
Iseria 
I 4,2+_  0,58 1,30 30,95 2,90 5,50 
II 6,8+_  0,65 1,45 21,33 5,35 8,25 
III 4,6+_  0,25 0,55 11,95 4,05 5,15 
IV 7,8+_  0,58 1,30 16,66 6,50 9,10 
II seria 
I 5,2+_  0,37 0,84 16,09 4,36 6,04 
II 5,6+_  0,69 1,52 27,08 4,08 7,12 
III 6,6+_  0,81 1,82 27,52 4,78 8,42 
IV 6,8+_  0,73 1,64 24,16 5,16 8,44 
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zemoT moyvanil cxrilsa da naxazSi naTlad Cans helio-
neonis lazeris sxiviT damuSavebis pozitiuri gavlena mwyeris 
sisxlSi eozinofilebis raodenobis procentul Tanafardobaze. 
 
• bazofilebi 
bazofilebi periferiul sisxlSi asruleben heparinis 
transports sisxlZarRvebis kedlebTan: aseve Seicaven sisxlis 
pistaminis naxevars. bazofilebi aris leikocitaluri 
granulocitebis kidev erTi warmomadgeneli. 
Cven mier Seswavlil jgufebSi mwyeris sisxlSi bazofilebis 
procentuli raodenoba ar aris gamoTanabrebuli(cx.20;nax.20.) 
damuSavebul jgufebSi es parametri naklebia sakontrolo 
jgufTan SedarebiT I, II da III jgufebSi _ 2,0-1,6-0,8%-iT Sesaba-
misad. (P≥0,99) 
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rogorc pirvel seriaSi, aseve II seriaSi orjeradi 
damuSavebis drosac, mwyeris sisxlSi bazofilebis raodenobis 
cvlis dinamika meryeobs sacdel da sakontrolo jgufebs 
Soris. sakontrolo jgufi aRemateba I da II jgufebs 3,0-1,6%-iT. 
(P≥0,999) III jgufs ki 0,8%-iT. 
cxrili 20. 
h.n.l. damuSavebuli mwyeris sisxlSi bazofilebis raodenoba (%) 
       n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 2,4+_  0,52 1,15 47,92 1,25 3,55 
II 2,8+_  0,49 1,10 39,28 1,70 3,90 
III 3,6+_  0,25 0,55 15,27 3,05 4,15 
IV 4,4+_  0,40 0,90 20,45 3,50 5,30 
II seria 
I 2,4+_  0,51 1,14 47,51 1,26 3,54 
II 3,8+_  0,2 0,45 11,77 3,35 4,25 
III 4,6+_  0,24 0,54 11,90 4,05 5,15 
IV 5,4+_  0,24 0,55 10,14 4,85 5,95 
 
cxrilidan naTlad Cans, rom mwyeris sisxlSi bazofilebis 
raodenoba lazeris sxiviT damuSavebul da sakontrolo 
jgufebs Soris meryeobs perioduli zrdis da daqveiTebis 
tendeciiT. 
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cdis Sedegebma gviCvena, rom helio-neonis lazeris sxivis 
sxvadasxva eqspoziciebiT damuSavebis dros sacdel jgufebs 
Soris dafiqsirda TiTqmis Tanabari cvalebadoba, rac saboloo 
jamSi metyvelebs organizmze lazeris dadebiT gavlenaze. 
 
• limfocitebi 
organizmis ZiriTad imunologiur reaqciebTan uSualo 
kavSiri aqvT leikocitebis yvela saxeobas. cnobilia, rom 
frinvelis sisxlis leikocituri profili aris 
limfocitaluri. 
cxril 21 da nax. 21-Si mocemulia mwyeris sisxlSi limfo-
citebis procentuli raodenoba 1 mm3 sisxlSi helio-neonis 
lazeris sxivis sxvadasxva eqspoziciebiT damuSavebisas. 
miRebuli SedegebiT limfocitebis raodenoba meryeobs sacdel 
0
1
2
3
4
5
6
I seria II seria
2,4 2,4
2,8
3,8
3,6
4,6
4,4
5,4
nax. 20
h.n.l. damuSavebuli mwyeris sisxlSi bazofilebis raodenoba 
(%)
I jgufi
II jgufi
III jgufi
IV jgufi
94 
 
da sakontrolo jgufs Soris. III sacdel jgufSi maRalia es 
maCvenebeli da aRemateba I da II sacdeli jgufebis maCvenebels _ 
16,0-8,0%-iT. sakontrolo jgufTan SedarebiT limfocitebis 
raodenoba damuSavebul I da II jgufSi dabalia _ 16,8-8,8%-iT, 
(P≥0,999)  xolo III jgufSi ki umniSvnelo cvlilebaa miaxloebiT 
1%-mde. 
cxrili 21. 
h.n.l. damuSavebuli mwyeris sisxlSi limfocitebis raodenoba 
(%) 
        n=5 
jgufebi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 30,40+_  1,36 3,05 10,03 27,35 33,45 
II 38,40+_  2,12 4,75 12,37 33,65 43,15 
III 46,40+_  2,73 6,10 13,15 40,30 52,50 
IV 47,20+_  2,14 4,80 10,17 42,40 52,00 
II seria 
I 31,80+_  2,29 5,12 16,09 26,68 36,92 
II 32,80+_  2,52 5,63 17,16 27,17 38,43 
III 46,20+_  2,82 6,30 13,64 39,90 52,50 
IV 51,80+_  1,28 2,86 5,53 48,94 54,66 
 
analogiurad icvleba mwyeris sisxlSi limfocitebis 
raodenoba II seriis SemTxvevaSic. aqac I da II sacdeli jgufebi 
CamorCeba, rogorc III sacdel ise sakontrolo jgufs. I sacdeli 
jgufis maCvenebeli IV sakontrolo jgufis maCvenebelze 
naklebia 20,0%-iT sxvaoba sarwmunoa P≥0,999. III damuSavebuli 
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jgufi aRemateba I da II jgufs 14,4-13,4%-iT, xolo CamorCeba 
sakontrolo jgufs 5,6%-iT. 
 
am maCveneblis meryeoba damuSavebis xangrZlivobis mixedviT 
orive seriaSi analogiurad dafiqsirda. miuxedavad 
mniSvnelovani cvlilebisa sacdel da sakontrolo jgufs 
Soris, unda aRiniSnos lazeris sxivis pozitiuri gavlena I da 
II sacdel jgufze, vinaidan orive seriaSi am jgufebSi limfo-
citebis raodenoba meryeobs normis farglebSi. 
 
• monocitebi 
monocitebi asruleben fagocitebis funqcias da arian 
makrofagebi. isini warmoadgenen leikocitebis, kerZod 
agranulocitebis erT-erT formas. monocitozi aRiniSneba mwvave 
infeqciebis krizisis, imunizaciis, faruli daavadebebis da 
sxvaTa dros. monocitopenia ki aRiniSneba mwvave septikuri 
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procesebis dros. periferiul sisxlSi monocitebis gaqroba 
ganixileba, rogorc arakeTilsaimedo niSani. 
mwyeris sisxlSi monocitebis raodenobis Seswavlis 
Sedegebi mocemulia cxril 22 da nax. 22-Si. cxrilidan Cans, rom 
lazeriT erTjeradi damuSavebiT monocitebis raodenoba 
umniSvnelod icvleba sacdel jgufebSi. I da II sacdeli jgufi 
umniSvnelod CamorCeba III sacdel jgufs 0,6-0,6%-iT, xolo 
sakontrolo jgufs 1,0-0,8%-iT. 
cxrili 22. 
h.n.l. damuSavebuli mwyeris sisxlSi monocitebis raodenoba (%) 
     n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 3,80+_  0,58 1,30 34,21 2,50 5,10 
II 4,00+_  0,55 1,25 31,25 2,75 5,25 
III 4,40+_  0,24 0,55 12,45 3,85 4,95 
IV 4,80+_  0,20 0,45 9,37 4,35 5,25 
II seria 
I 2,80+_  0,37 0,84 29,88 1,96 3,64 
II 3,60+_  0,51 1,14 31,67 2,46 4,74 
III 4,20+_  0,20 0,45 10,65 3,75 4,65 
IV 4,80+_  0,20 0,45 9,32 4,35 5,25 
 
II seriaSi orjeradi damuSavebiT miRebuli monacemebidan 
Cans, rom monocitebis raodenoba mwyeris sisxlSi damuSavebul 
jgufebSi gansxvavebulia da sakontrolo jgufTan SedarebiT 
dabalia Sesabamisad I jgufSi 2%-iT, (P≥0,99)  II da III jgufebSi 
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1,2-0,6%-iT. III sacdeli jgufi aRemateba I da II sacdel jgufebs 
1,4-0,6%-iT. 
 
amrigad orive seriaSi III sacdeli da IV sakontrolo 
jgufebis monacemebi miaxloebulia da maRalia I da II sacdeli 
jgufis monacemebze. unda aRiniSnos, rom monocitebis 
raodenobis meryeoba jgufebs Soris aris normis farglebSi. 
 
3.2.2. mwyeris sisxlis bioqimiuri maCveneblebi 
• saerTo cila 
rogorc cnobilia imunuri sistemis SeqmnaSi monawileobas 
iReben cilebi. organizmSi mimdinare paTologiur procesebs 
asaxavs, cvlilebebi cilovan cvlaSi. 
sisxlis Sratis saerTo cilisa da cilis fraqciebis 
gansazRvras aqvs didi diagnostikuri mniSvneloba. 
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vinaidan sisxlis plazmis cilebis fiziologiuri roli 
mravalmxrivia Cven miznad davisaxeT Segveswavla helio-neonis 
lazeris sxiviT damuSavebul mwyeris sisxlis SratSi saerTo 
cilis raodenoba. 
Cveni monacemebiT (cx.23) erTjeradad damuSavebuli mwyeris 
sisxlis SratSi saerTo cilis raodenoba sacdel jgufebSi 
maRalia sakontrolo jgufTan SedarebiT. I sacdeli jgufi 
aRemateba 0,81-iT anu 29,45%-iT, (P≥0,999) II da III sacdeli jgufebi 
ki aRemateba 0,39-0,19-iT anu 14,2-6,9%-iT. I sacdeli jgufi II da III 
sacdel jgufebs aRemateba 13,4-21,1%-iT. 
cxrili 23. 
h.n.l. damuSavebuli mwyeris sisxlis SratSi saerTo cilis 
raodenoba (mg/ml.) 
      n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 3,56+_  0,17 0,38 10,67 3,18 3,94 
II 3,14+_  0,18 0,40 12,74 2,74 3,54 
III 2,94+_  0,13 0,30 10,20 2,64 3,24 
IV 2,75+_  0,16 0,35 12,73 2,40 3,10 
II seria 
I 4,00+_  0,16 0,35 8,75 3,65 4,35 
II 3,66+_  0,15 0,25 6,83 3,41 3,91 
III 3,06+_  0,16 0,35 11,44 2,71 3,41 
IV 2,77+_  0,15 0,25 9,02 2,52 3,02 
orjeradad damuSavebuli mwyeris sisxlis Sratis saerTo 
cilis raodenoba samive sacdel jgufSi sakontrolo jgufTan 
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SedarebiT maRalia I jgufSi 1,23-iT anu 44,4%-iT, (P≥0,999)             
II jgufSi 0,89-iT anu 32,1%-iT, xolo III jgufSi 0,29-iT anu 10,5%-
iT. I sacdeli jgufi aRemateba II da III sacdel jgufebs 9,3 _ 
30,7%-iT. 
 
cxrilidan da nax. 23-dan naTlad Cans, rom I da II seriis 
sacdel jgufebSi saerTo cilis raodenoba aRemateba 
sakontrolo jgufebs. es maCvenebeli gansakuTrebiT maRalia II 
seriaSi, sadac optimalur variantad SesaZloa miviCnioT 5 
wuTiani eqspozicia. 
vinaidan saerTo cila aris erT-erTi maCvenebeli organizmis 
bunebrivi rezistentobisa, unda aRiniSnos helio-neonis lazeris 
sxivis dadebiTi gavlena, rac metyvelebs mwyeris organizmis 
imunuri sistemis ganviTarebaze da gaZlierebaze. 
• albuminebi 
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sisxlis plazmis cilebidan liofilurs warmoadgens 
albuminebi e. i. ufro mWidrod arian dakavSirebuli gamxsnelTan 
da Znelad ileqebian. cilovani cvlis sxva maCveneblebTan erTad 
Cven SeviswavleT albuminebis raodenoba mwyeris sisxlis 
SratSi. 
I seriaSi albuminis raodenoba damuSavebul jgufebSi 
maRalia sakontrolo jgufTan SedarebiT, I jgufSi 12,38%-iT, 
(P≥0,999) II-Si 9,9%-iT, III-Si ki 4,58%-iT. I sacdeli jgufi 
aRemateba II da III sacdel jgufebs 1,78-4,6%-iT. 
cxrili 24 
h.n.l. damuSavebuli mwyeris sisxlis SratSi albuminis 
raodenoba (%) 
     n=5 
jgufebi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 35,70+_  1,89 4,25 11,90 31,45 39,95 
II 33,22+_  0,83 1,85 5,57 31,37 35,07 
III 27,90+_  0,27 0,60 2,15 27,30 28,50 
IV 23,32+_  1,02 2,30 9,86 21,00 25,60 
II seria 
I 39,82+_  0,98 2,19 5,51 37,63 42,01 
II 38,04+_  0,77 1,72 45,29 36,32 39,76 
III 35,22+_  1,25 2,79 7,92 32,43 38,01 
IV 30,82+_  1,84 4,11 13,33 26,71 34,93 
II seriaSi albuminis raodenoba I, II da III sacdel jgufebSi 
aRemateba sakontrolo jgufis maCvenebels 9,0; 7,22; 4,4%-iT 
Sesabamisad. (P≥0,999) 
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mwyeris sisxlSi albuminis raodenoba icvleba jgufebs 
Soris helio-neonis lazeris sxiviT damuSavebis xangrZlivobis 
mixedviT. II seriaSi gvaqvs cvalebadoba da miRebuli monacemebi 
ufro maRalia I seriasTan SedarebiT. 
 
• globulinebi 
globulinebi sxva cilovan elementebTan erTad monaw-
ileobas iReben organizmis imunuri sistemis SeqmnaSi. 
retikulur-endoTeluri sistemis infeqciuri an toqsikuri 
gaRizianeba iwvevs sisxlSi globulinebis raodenobis momatebas. 
vinaidan globulinebi gansakuTrebul aqtiur rols TamaSoben 
imunur procesebSi Cven miznad davisaxeT Segveswavla helio-
neonis lazeris sxivis gavlena mwyeris sisxlis SratSi 
globulinebis (a1-, a2-, β, γ,) raodenobaze. 
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aRsaniSnavia sisxlis cilebis transportuli funqcia, isisni 
uerTdebian mTel rig nivTierebebs _ ionebs, cximebs, hormonebs, 
vitaminebs da sxva. Semdgom ki isini gadaaqvs qsovilebSi. 
aRniSnul procesSi sisxlis Sratis yvela cila monawileobs, 
magram arsebobs iseTi cilebi, romelTac SeuZliaT SeierTon da 
gadaitanon mxolod garkveuli ioni an garkveuli organuli 
SenaerTi, mag: a1, β da γ globulinebi warmoadgenen imunoglo-
bulinebs, xolo a2-fraqciis cilebi, romelTac ewodebaT 
gaftoglobulinebi, ierTeben eriTrocitebis fiziologiuri 
daSlis dros ganTavisuflebul hemoglobins. agreTve 
monawileobas iReben spilenZis gadatanaSi. β _ fraqcias, 
romelsac ewodeba transferini gadaaqvs mxolod rkina. 
 
• γ globulinebi 
gansakuTrebiT aqtiur rols imunur procesSi TamaSoben γ 
globulinebi da warmoadgenen imunuri sxeulebis matarebels.      
γ globulinebis maRali maCvenebeli sisxlis SratSi migviTiTebs 
garemos sxvadasxva faqtorebis mimarT organizmis maRal 
rezistentobaze. 
rogorc cxril 25-e da nax. 25-e dan Cans Cven mier helio-
neonis lazeris sxiviT damuSavebul jgufebSi γ globulinebis 
raodenoba matulobs sakontrolo jgufTan SedarebiT. I da II 
sacdeli jgufebi sakontrolo jgufs aRemateba 4,84 _ 2,95%-iT, 
xolo sacdeli jgufi ki 2,11%-iT. 
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cxrili 25 
h.n.l. damuSavebuli mwyeris sisxlis SratSi γ _ globulinis raodenoba 
(%)n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 34,98+_  1,32 2,95 8,43 32,03 37,93 
II 33,09+_  0,54 1,20 3,63 31,89 34,29 
III 32,25+_  1,69 3,80 11,78 28,45 36,05 
IV 30,14+_  2,41 5,40 17,92 24,74 35,54 
II seria 
I 36,10+_  1,69 3,78 10,47 32,32 39,88 
II 35,10+_  2,04 4,56 12,99 30,54 39,66 
III 34,50+_  1,87 4,18 12,12 30,32 38,68 
IV 29,50+_  2,91 6,52 22,09 22,98 36,02 
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rac Seexeba orjeradad damuSavebuli mwyeris sisxlis 
SratSi γ globulinis raodenobas miRebuli Sedegebidan naTlad 
Cans, rom samive sacdeli jgufi aRemateba sakontrolo jgufs. 
es parametri I da II damuSavebul jgufSi sakontrolosTan 
SedarebiT maRalia 6,6-5,6%-iT, xolo III jgufSi ki 5,0%-iT. 
 
amrigad miRebuli Sedegebis gaanalizeba gviCvenebs helio-
neonis lazeris sxivis pozitiur gavlenas damuSavebul 
jgufebze, rac aisaxeba γ _ globulinis raodenobis matebiT 
mwyeris sisxlis SratSi. 
• a _ globulinebi 
a _ globulinebis sinTezi mimdinareobs RviZlis qsovilebSi.  
a _ globulinebi iyofa or fraqciad a1 da a2 _ globulinebad. 
Cven SeviswavleT mwyeris sisxlis SratSi a _ globulinebis 
raodenoba.(cx.26) pirvel seriaSi a1 da a2 _ globulinebis 
raodenoba ase gamoiyureba: a1 globulinebis raodenobam 
maqsimalurs miaRwia II sacdel jgufSi da aRemateba I da III 
sacdel jgufebs 1,3-1,1%-iT, xolo sakontrolo jgufs 0,3%-iT. 
rac Seexeba a2 globulinis raodenobas samive sacdeli 
jgufi aRemateba sakontrolo jgufs, maqsimalurs am 
SemTxvevaSic aRwevs II sacdel jgufSi da aRemateba I da III 
sacdel jgufebs 5,46-3,2%-iT, xolo sakontrolo jgufs 7,8%-iT. 
II seriaSi a1 globulinebis raodenoba samive sacdel jgufSi 
aRemateba sakontrolo jgufis maCvenebels. I da II sacdel 
jgufebSi maRalia sakontrolo jgufTan SedarebiT 2,2-2,0%-iT, 
xolo III-Si 1,4%-iT. a2 globulinebis raodenoba orjeradi 
damuSavebisas ganicdis Semcirebis tendencias I da II sacdel 
jgufebSi, xolo III sacdel jgufSi aRwevs maqsimalur  
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cxrili 26 
h.n.l. damuSavebuli mwyeris sisxlis SratSi a _ globulinebis     
n=5                  raodenoba (%) 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
a1 
I 8,00+_  0,80 1,80 22,50 6,20 9,80 
II 9,30+_  0,49 1,10 11,83 8,20 10,40 
III 8,20+_  0,92 2,05 25,00 6,15 10,25 
IV 9,00+_  0,40 0,90 10,00 8,10 9,90 
a2 
I 9,14+_  0,72 1,60 17,50 7,54 10,74 
II 14,60+_  0,47 1,05 7,19 13,55 15,65 
III 11,40+_  1,60 3,60 31,58 7,80 15,00 
IV 6,80+_  0,85 1,90 27,94 4,90 8,70 
II seria 
a1 
I 10,90+_  0,40 0,89 8,20 10,00 11,79 
II 10,70+_  0,37 0,84 7,82 9,86 11,54 
III 10,10+_  0,40 0,89 8,85 9,20 10,99 
IV 8,70+_  1,02 2,28 26,21 6,42 10,98 
a2 
I 9,30+_  1,02 2,28 24,52 7,02 11,58 
II 10,50+_  0,71 1,58 15,06 8,92 12,08 
III 12,30+_  0,86 1,92 15,64 10,38 14,22 
IV 11,50+_  0,45 1,00 8,69 10,5 12,5 
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raodenobas da aRemateba I da II jgufebs 3,0-1,8%-iT, xolo 
sakontrolo jgufs aRemateba 0,8%-iT. 
a2 globulinebis maqsimaluri maCvenebeli aRiniSna II jgufSi, 
igi aRemateba, rogorc sakontrolo ise I da II sacdeli jgufis 
maCvenebels Sesabamisad; I jgufs _ 5,46%-iT, III jgufs _ 3,2%-iT, 
xolo IV jgufs _ 7,8%-iT. (P≥0,999) rac Seexeba I sacdel jgufs, 
igi sakontrolos aRemateba 2,34%-iT. (P≥0,95) 
a1 globulinis maCvenebeli sacdel jgufebSi maRalia 
sakontrolosTan SedarebiT; I jgufSi _ 2,2%-iT, II jgufSi _ 
2,0%-iT, III jgufSi _ 1,4%-iT. rac Seexeba a2 globulins _ I 
sacdeli jgufis maCvenebeli aRemateba IV jgufis maCvenebels 
2,5%-iT. danarCen jgufebs Soris sxvaoba umniSvneloa. 
amrigad a1 _ a2 globulinebis raodenoba mwyeris sisxlis 
SratSi meryeobs, rogorc seriebis ise damuSavebul jgufebs 
Soris. unda aRiniSnos, rom am maCvenebelma maqsimalurs miaRwia 
sacdel jgufebSi. 
 
• β _ globulinebi 
β _ globulinebi umetesad sinTezirdeba retikulur-
endoTelur, RviZlis kupferisa da plazmatur-retikulur 
ujredebSi. 
Cven SeviswavleT globulinebis fraqciis kidev erT 
parametrze _ β globulinebze helio-neonis lazeris sxivis 
gavlena.(cx.27,nax.26) mwyeris sisxlis SratSi erTjeradad damu-
Savebul jgufebSi es maCvenebeli maRalia sakontrolo jgufTan 
SedarebiT. I da II sacdeli jgufebi aRemateba sakontrolo 
jgufs 9,8-4,0%-iT, (P≥0,99)
 
xolo III jgufi ki 7,0%-iT.
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cxrili 27 
h.n.l. damuSavebuli mwyeris sisxlis SratSi β _  
n=5globulinis raodenoba (%) 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 16,24+_  2,27 5,10 31,40 11,14 21,34 
II 10,90+_  1,12 2,50 22,93 8,40 13,40 
III 13,49+_  1,92 4,30 31,87 9,19 17,79 
IV 6,46+_  1,63 3,65 56,50 2,81 10,11 
II seria 
I 13,20+_  0,80 1,80 13,64 11,40 15,00 
II 10,90+_  0,51 1,15 10,55 9,75 12,05 
III 10,50+_  0,71 1,58 15,06 8,92 12,08 
IV 10,70+_  0,37 0,84 7,82 9,86 11,54 
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IV jgufi
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orjeradi damuSavebisas I da II sacdeli jgufis 
maCvenebeli aRemateba sakontrolo jgufis maCvenebels 
Sesabamisad 2,5-0,2%-iT, (P≥0,95)
 
rac Seexeba II sacdel jgufs 
aRiniSneba am parame-tris Semcireba da umniSvnelod CamorCeba II 
sacdel da sakontrolo jgufs 0,4-0,2%-iT.
 
amrigad β globulinebis Semcveloba orive seriaSi 
maqsimalurs aRwevs helio-neonis lazeris sxiviT 5 wuTiani 
eqspoziciiT damuSavebul jgufebSi. 
 
• saerTo globulini 
albumin-globulinis koeficienti 
Cven mier Seswavlili globulinebis saerTo raodenoba 
damuSavebuli mwyeris sisxlis SratSi moyvanilia cxrilSi 30. 
Cveni monacemebiT I seriaSi globulinebis saerTo raodenoba 
damuSavebul jgufebSi maRalia sakontrolo jgufTan 
SedarebiT. I jgufSi 15,96%-iT, II-Si 15,49%-iT, xolo III-Si 12,94%-
iT. 
aqve gvinda avRniSnoT, rom mwyeris sisxlSi cilovani cvlis 
umTavresi maCveneblebis albuminebis da globulinebis 
Seswavlis Semdeg aucilebelia gamoviyvanoT am maCveneblebis 
koeficienti. 
albumin-globulinebis Sefardebis maCvenebeli mwyeris 
sisxlSi ase gamoiyureba: I seriaSi am parametris koeficienti 
tolia I jgufSi 0,52, II-Si 0,49, III-Si 0,43, xolo IV-Si 0,44. 
rogorc Cans abumin-globulinis koeficienti mwyeris sisxlSi 
icvleba; I da II sacdeli jgufebi aRemateba, rogorc 
sakontrolo ise III sacdel jgufs. 
orjeradad damuSavebuli mwyeris sisxlis SratSi 
globulinebis raodenoba sakontrolo jgufTan SedarebiT 
samive damuSavebul jgufSi maRalia I da II sacdeli jgufebis 
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cxrili 28 
h.n.l. damuSavebuli mwyeris sisxlis albumin-globulinebis 
Sefardeba 
      n=5 
jgufi 
saerTo globulini a/g koeficienti 
M M 
I seria 
I 68,36 0,52 
II 67,89 0,35 
III 65,34 0,43 
IV 52,40 0,44 
II seria 
I 69,50 0,57 
II 67,20 0,57 
III 67,40 0,52 
IV 60,40 0,51 
 
maCvenebeli aRemateba sakontrolo jgufis maCvenebels 9,1-6,8%-
iT, xolo III jgufi ki 7,0%-iT. 
rac Seexeba albumin-globulinebis Sefardebas am maCvene-
blis cvlileba pirdapir damokidebulebaSia albuminebis da 
globulinebis raodenobasTan. 
 II seriis SemTxvevaSi am parametris koeficienti ase 
gamoiyureba, sakontrolo jgufSi mcirdeba da Seadgens 0,51. 
damuSavebul jgufebSi albumin-globulinebis koeficienti 
matulobs da Seadgens I jgufSi 0,57, II-Si 0,57, xolo III jgufSi 
ki 0,52. 
miRebuli Sedegebidan gamomdinare vakeTebT daskvnas, rom 
helio-neonis lazeris sxiviT damuSavebisas mwyeris sisxlis 
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cilovani Sedgeniloba raodenobrivad icvleba dadebiTi 
tendenciiT, gansakuTrebiT efeqturia orjeradi damuSavebiT 
miRebuli Sedegebi, sadac mkveTrad aris gamoxatuli sisxlSi 
albumin-globulinebis koeficientis raodenobis albumin-
dinamikuri cvalebadoba. 
 
• Sardovana 
Sardovanas gansazRvras sisxlSi aqvs didi mniSvneloba 
RviZlis funqciis darRvevis dasadgenad. agreTve is iTvleba 
narCenatozuri fraqciis mTavar komponentad da aris erT-erTi 
mniSvnelovani bioqimiuri maCvenebeli. 
sainteresod CavTvaleT gamogvekvlia helio-neonis lazeris 
sxivis gavlena Sardovanas Semcvelobaze mwyeris sisxlis 
SratSi. miRebuli Sedegebi (cx.29,nax28) ase gamoiyureba: I seriaSi 
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IV jgufi
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sacdel jgufebSi es maCvenebeli mcirdeba da sakontrolo 
jgufs CamorCeba I jgufi 4,51-iT, II jgufi 2,43-iT, III ki 0,28-iT. 
cxrili 29 
h.n.l. damuSavebuli damuSavebuli mwyeris sisxlSi Sardovanas 
raodenoba 
   n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 3,38+_  2,36 5,30 136,59 1,42 9,18 
II  5,46+_  2,43 5,45 99,00 0,01 10,91 
III 7,61+_  3,66 8,20 107,75 0,59 15,81 
IV 7,89+_  4,82 10,80 136,88 2,91 18,69 
II seria 
I 1,73+_  0,47 1,06 61,25 0,67 2,80 
II 2,90+_  0,40 0,90 31,03 2,00 3,80 
III 4,74+_  1,18 2,65 55,91 2,09 7,39 
IV 6,08+_  1,03 2,30 37,83 3,78 8,38 
 
orjeradi damuSavebis SemTxvevaSic gvaqvs analogiuri 
suraTi samive sacdeli jgufis maCvenebels aRemateba 
sakontrolo jgufis maCvenebeli. I da II sacdel jgufebSi es 
parametri mcirdeba da Seadgens 4,35-3,18, (P≥0,999)
 
xolo III-Si ki 
1,34.
 
miRebuli Sedegebidan SeiZleba Semdegi daskvnis gakeTeba: 
orive seriaSi damuSavebul jgufebSi TiTqmis Tanabari 
tendenciiT mcirdeba mwyeris sisxlis SratSi Sardovanas 
Semcveloba, rac miuTiTebs helio-neonis lazeris sxivis 
pozitiur moqmedebaze. 
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• glukoza 
glukoza aris naxSirwylovani cvlis mniSvnelovani da 
mTavari parametri sisxlSi. gansakuTrebul gavlenas sisxlSi 
Saqris raodenobaze axdens dieta. Cveni mizani iyo aseve 
gamogvekvlia glukozis raodenoba lazeriT damuSavebuli 
mwyeris sisxlSi, vinaidan am maCveneblis gansazRvra warmodgenas 
gvaZlevs organizmis saerTo mdgomareobaze. 
I seriaSi miRebuli monacemebiT sisxlSi glukozis raodenoba 
jgufebs Soris icvleba araTanabrad cxrili 30, nax. 29. maqsima-
luri raodenoba dafiqsirda II sacdel jgufSi da aRemateba 
sakontrolo jgufs 18,76 mg%-iT. rac Seexeba minimalur 
raodenobas dafiqsirda I sacdel jgufSi da sakontrolo 
jgufis maCvenebelTan SedarebiT dabalia 90,44%-iT. (P≥0,99)
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cxrili 30 
h.n.l. damuSavebuli mwyeris sisxlSi glukozis raodenoba (mg%) 
     n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 203,20+_  23,37 52,35 25,76 150,85 255,55 
II 312,40+_  1,94 4,35 1,39 308,05 316,75 
III 297,00+_  2,75 6,15 2,07 290,85 303,15 
IV 293,64+_  9,19 20,60 7,02 273,04 314,24 
II seria 
I 225,00+_  31,83 71,30 31,69 153,70 296,30 
II 236,00+_  23,50 52,65 22,31 183,35 288,65 
III 241,00+_  23,64 52,96 21,97 188,08 293,96 
IV 259,80+_  23,28 52,15 20,07 207,65 311,95 
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II seriaSi miRebuli monacemebi aseTia: damuSavebul samive 
jgufSi sakontrolo jgufTan SedarebiT glukozis raodenoba 
dabalia I jgufSi 34,8 mg%-iT, II-Si 23,8 mg%-iT, xolo III-Si 18,8 
mg%-iT. 
amrigad lazeriT gamowveuli cvlilebebi naTlad Cans. 
aRiniSna jgufebs Soris mkveTri sxvaoba, orive seriaSi 
minimaluri raodenoba dafiqsirda I sacdel jgufebSi, rac 
adasturebs helio-neonis lazeris pozitiur gavlenas mwyeris 
sisxlSi glukozis raodenobaze. 
 
• fermenti 
cilebis katalizur funqcias Zalzed didi mniSvneloba 
eniWeba, ujredis katalizatorebs ki fermentebi ewodeba. 
fermentebis katalizuri aqtivoba gansakuTrebiT didia, isini 
aTeul da aseul milionjer aCqareben reaqcias. Cven miznad 
davisaxeT Segveswavla mwyeris sisxlSi aspartat da alanin 
aminotransferazebi. 
  aspartat aminotransferaza (AST) Cveulebriv gvxvdeba 
sisxlis wiTel ujredebSi, RviZlSi, gulSi, kuntovan qsovilSi, 
pankreasSi da TirkmelSi. 
cxril 31 da naxaz 30-Si mocemulia helio-neonis lazeris 
sxiviT erTjeradad da orjeradad damuSavebuli mwyeris 
sisxlSi ast-es maCveneblebi. 
 sakontrolo da sacdel jgufebs Soris orive seriaSi 
gvaqvs umniSvnelo sxvaoba; I seriaSi sakontrolo da I sacdeli 
jgufis monacemebi emTxveva da Seadgens 0,18. agreTve Tanabaria II 
da III jgufis maCveneblebic. rac Seexeba II serias aq 
talRiseburad icvleba jgufebs Soris aspartat aminotran-
sferazas koeficienti.  
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cxrili 31 
h.n.l. damuSavebuli damuSavebuli mwyeris sisxlSi aspartat                               
n=5                        aminotranferazas raodenoba 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 0,18+_  23,37 0,05 27,77 0,13 0,23 
II 0,19+_  1,94 0,015 7,89 0,17 0,20 
III 0,19+_  2,75 0,012 6,32 0,17 0,21 
IV 0,18+_  9,19 0,015 8,33 0,16 0,19 
II seria 
I 0,21+_  0,02 0,01 23,81 0,16 0,26 
II 0,20+_  0,003 0,007 3,53 0,19 0,21 
III 0,18+_  0,02 0,05 27,77 0,13 0,23 
IV 0,17+_  0,02 0,05 29,41 0,12 0,22 
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unda aRiniSnos, rom sisxlSi aspartat aminotransferazas 
dabali done normaluradaa miCneuli, rodesac sxeulis esa Tu 
is qsovili an organo, rogoricaa guli da RviZli daavadebuli 
an dazianebulia sisxlSi gamoiyofa  aspartat aminotran-
sferazas damatebiTi odenoba. sisxlSi ast-es raodenoba 
pirdapir damokidebulebaSia organizmSi qsovilis dazianebis 
donesTan. 
          
alanin aminotransferaza (ALT) Cveulebriv didi raodenobiT 
gvxvdeba RviZlSi, ver vityviT, rom igi mTlianad RviZlSia 
koncentrirebuli, magram igi am adgilas yvelaze metadaa 
koncentrirebuli. rogorc ki RviZli daziandeba igi gamoiyofa 
sisxlSi. 
Cveni monacemebi moyvanilia cxril 32 da nax. 31-Si. orive 
seriaSi damuSavebuli jgufis maCveneblebi umniSvnelod 
aRemateba sakontrolo jgufis maCveneblebs. I seriaSi I jgufi 
IV jgufs aRemateba 0,06-iT, xolo II seriaSi I jgufi  aRemateba 
IV jgufs 0,1-iT. 
sisxlSi aspartat aminotransferaza da alanin aminotran-
sferazas koeficientiT SesaZloa ganisazRvros aris Tu ara 
RviZli an sxva organo dazianebuli. orive ast da alt–es 
raodenoba SeiZleba gamoviyenoT RviZlis dazianebis dasadgenad. 
Cveni monacemebiT rogorc AST ise ALT-s gamokvlevisas 
miviReT minimaluri raodenoba. rac imis maniSnebelia, rom 
helio-neonis lazeri pozitiurad moqmedebs sisxlis Sratis 
zemoTxsenebul maCveneblebze. 
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h.n.l. damuSavebuli mwyeris sisxlSi alanin     cxrili 32 
n=5                    aminotranferazas raodenoba 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 0,14+_  0,02 0,10 71,43 0,04 0,24 
II 0,036+_  0,0066 0,020 55,55 0,016 0,056 
III 0,042+_  0,0054 0,025 59,53 0,017 0,067 
IV 0,079+_  0,006 0,096 121,52 0,017 0,175 
II seria 
I 0,16+_  0,02 0,11 69,46 0,05 0,27 
II 0,12+_  0,003 0,12 93,21 0 0,24 
III 0,08+_  0,02 0,09 116,00 0,01 0,18 
IV 0,06+_  0,02 0,03 46,56 0,03 0,08 
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3.2.3. mwyeris sisxlis araspecifikuri imunitetis 
parametrebi 
 
3.2.3.1. fagocitaluri aqtivoba 
sisxlis fagocitaluri aqtivoba gadamwyvet rols TamaSobs 
organizmis dacvaSi baqteriuli infeqciebis mimarT, amasTanave 
leikocitebis fagocitaluri aqtivoba gansazRvravs organizmis 
antimikrobul dacviT funqcias. 
helio-neonis lazeris sxiviT erTi dRis asakSi 
damuSavebuli mwyeris sisxlSi fagocitaluri ricxvi matulobs 
sacdel jgufebSi sakontrolo jgufTan SedarebiT. I da II 
sacdeli jgufi sakontrolos aRemateba 4,2-3,0%-iT,(P≥0,99)
               
III jgufi ki 0,6%-iT. pirveli sacdeli jgufi II da III sacdel 
jgufs aRemateba 1,2-3,6%-iT. meore seriaSi mwyeris sisxlis 
fsevdoeozinofilebis fagocitaluri aqtivobis ricxvi ganicdis 
Tanabar zrdas sacdel jgufebSi. rac Seexeba sakontrolo 
jgufs, is I da II sacdel jgufebs CamorCeba 4,4-3,0%-iT, (P≥0,999)
 
 
xolo III jgufs ki 1,4%-iT. I sacdeli jgufi II da III sacdel 
jgufs aRemateba 1,4-3,0%-iT. 
Cven mier gansazRvruli iyo kidev erTi maCvenebeli _ 
fagocitaluri indeqsi (mikrobebis saSualo raodenoba erT 
fagocitze). miRebuli monacemebidan Cans, fagocitaluri 
indeqsis maCvenebeli umniSvnelod matulobs damuSavebul 
jgufebSi. sakontrolo jgufis maCvenebels I jgufi aRemateba 
0,52-iT anu 13,98%-iT,(P≥0,99)
 
 II jgufi 0,47-iT anu 12,61%-iT, III 
jgufi ki 0,03-iT anu 0,8%-iT. 
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cxrili 33 
h.n.l. damuSavebuli mwyeris sisxlis fagocitaluri ricxvi           
n=5                        (%) 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 50,00+_  0,71 1,58 3,16 48,41 51,58 
II 48,80+_  0,86 1,92 3,94 46,87 50,72 
III 46,40+_  0,93 2,07 4,47 44,33 48,47 
IV 45,80+_  0,86 1,92 4,19 43,87 47,72 
II seria 
I 52,00+_  0,71 1,58 3,04 50,42 53,58 
II 50,60+_  0,52 1,14 2,25 49,46 51,74 
III 49,00+_  1,05 2,34 4,79 46,65 51,35 
IV 47,60+_  0,75 1,67 3,51 45,93 49,27 
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mwyeris sisxlis fagocitaluri indeqsi orjeradi 
damuSavebis SemTxvevaSi mkveTr cvlilebebs naklebad ganicdis 
da es parametri damuSavebul jgufebs Soris umniSvnelod 
izrdeba, Tumca mTlianobaSi sakontrolo jgufTan SedarebiT 
mniSvnelovnad aris gazrdili. I da II sacdeli jgufi sakon-
trolos aRemateba 1,33-1,18-iT, (P≥0,999)
 
 III jgufi ki 0,94-iT. 
cxrili 34 
h.n.l. damuSavebuli mwyeris sisxlis fagocitaluri indeqsi 
     n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 4,24+_  0,12 0,26 6,23 3,97 4,50 
II 4,19+_  0,13 0,28 6,77 3,91 4,49 
III 3,75+_  0,24 0,53 14,12 3,22 4,28 
IV 3,72+_  0,11 0,25 6,86 3,46 3,97 
II seria 
I 5,15+_  0,19 0,43 8,35 4,72 5,58 
II 5,00+_  0,08 0,17 3,51 4,83 5,18 
III 4,76+_  0,17 0,38 7,98 4,38 5,15 
IV 3,82+_  0,13 0,30 7,86 3,52 4,12 
 
miRebuli Sedegebidan Cans, rom helio-neonis lazeris sxiviT 
damuSavebis gavlena dadebiTad aisaxa mwyeris sisxlis 
fagocitalur aqtivobis rogorc fagocitalur ricxvze ise 
fagocitalur indeqsze. orive SemTxvevaSi optimalur variantad 
SeiZleba CaiTvalos 5 wuTiani eqspoziciiT damuSavebuli jgufi. 
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3.2.3.2. baqtericiduli aqtivoba 
organizmis imunuri sistemis funqcionaluri mdgomareoba 
mTel rig faqtorebzea damokidebuli, maT Soris sisxlis 
Sratis baqtericidul aqtivobaze.  
aRsaniSnavia, rom Cven mier Seswavlil jgufebSi baqterio-
ciduli aqtivobis maCvenebeli I da II jgufebSi 4,6-4,2%-iT 
aRemateba sakontrolo jgufis monacemebs,(P≥0,95)
 
xolo III 
jgufis 2,6%-iT. I sacdeli jgufi II da III sacdel jgufs 
aRemateba 0,4-2,0%-iT. 
mwyeris sisxlis Sratis baqtericiduli aqtivobis 
maCvenebeli I seriis msgavsad II seriaSic izrdeba damuSavebuli 
jgufebis Sesabamisad: I da II sacdeli jgufebi aRemateba 
sakontrolo jgufs 5,2-4,4%-iT.(P≥0,99)
 
 III sacdeli ki 3,2%-iT. 
rac Seexeba I sacdeli jgufs is II da III sacdel jgufze metia 
0,8-2,0%-iT. 
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cxrili 35 
h.n.l. damuSavebuli mwyeris sisxlis Sratis baqtericiduli   
n=5                    aqtivoba %        
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 53,00+_  1,00 2,24 4,22 50,76 55,24 
II 52,60+_  1,03 2,30 4,38 50,29 54,90 
III 51,00+_  0,70 1,58 3,10 49,41 52,58 
IV 48,40+_  1,50 3,36 6,94 45,04 51,76 
II seria 
I 54,00+_  0,71 1,58 2,93 52,42 55,58 
II 53,20+_  1,16 2,59 4,86 50,61 55,78 
III 52,00+_  0,71 1,58 3,04 50,42 53,58 
IV 48,80+_  1,16 2,58 5,30 46,21 51,38 
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miRebuli Sedegebi migviTiTebs imaze, rom mwyeris sisxlis 
Sratis baqtericiduli aqtivoba Zlierdeba helio-neonis 
lazeris sxiviT damuSavebul jgufebSi sakontrolo jgufTan 
SedarebiT. rac imiT aixsneba, rom damuSavebul jgufebSi 
mwyeris organizmis bunebrivi rezistentoba Zlierdeba. 
optimaluri varianti orive seriis SemTxvevaSi aris 5 wuTiani 
eqspoziciiT damuSavebuli jgufi, sadac am maCvenebelma 
maqsimums miaRwia. 
 
3.2.3.3. lizocimuri aqtivoba 
Cven aucileblad CavTvaleT Segveswavla mwyeris sisxlis 
Sratis lizocimuri aqtivoba, vinaidan es maCvenebeli 
warmoadgens organizmis bunebrivi rezistentobis ZiriTad 
ganmsazRvrels. 
cxril 36 da naxaz 35-dan Cans, Tu ramdenad maRalia 
damuSavebul jgufebSi mwyeris sisxlis Sratis lizocimuri 
aqtivoba. samive sacdeli jgufi aRemateba sakontrolo jgufs 
Sesabamisad   2,4%-iT, (P≥0,95)
 
 II _ 1%-iT, xolo III _ 0,4%-iT. 
TviT sacdel jgufSic aris gansxvaveba am maCvenebelSi, 
magaliTad I sacdeli jgufi II da III sacdel jgufs aRemateba 
1,4-2,0%-iT. 
analogiuri Sedegebi dafiqsirda II seriaSi. damuSavebul 
jgufebSi izrdeba mwyeris sisxlis Sratis lizocimuri 
aqtivoba. I da II sacdeli jgufi sakontrolo jgufs aRemateba 
3,4-2,2%-iT, (P≥0,99)
 
xolo III jgufi metia 1,6%-iT. I sacdeli 
jgufi II da III sacdel jgufebze metia 1,2-1,8%-iT. 
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cxrili 36 
h.n.l. damuSavebuli mwyeris sisxlis Sratis lizocimuri 
aqtivoba % 
     n=5 
jgufi М +_   m  +_    ઢ C% 
meryeoba 
-1 ઢ +1 ઢ 
I seria 
I 51,80+_  0,86 1,92 3,71 49,87 53,72 
II 50,40+_  0,93 2,07 4,12 48,33 52,47 
III 49,80+_  0,86 1,92 3,86 47,87 51,72 
IV 49,40+_  0,51 1,14 2,31 48,25 50,50 
II seria 
I 53,20+_  0,73 1,64 3,08 51,55 54,84 
II 52,00+_  0,71 1,58 3,04 50,42 53,58 
III 51,40+_  0,51 1,14 2,18 50,26 52,54 
IV 49,80+_  0,58 1,30 2,62 48,49 51,10 
 
47
48
49
50
51
52
53
54
I seria II seria
51,8
53,2
50,4
52
49,8
51,4
49,4
49,8
nax. 35
h.n.l. damuSavebuli mwyeris sisxlis  lizocimuri aqtivoba 
(%)
I jgufi
II jgufi
III jgufi
IV jgufi
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cdis Sedegebma gviCvena lazeris efeqturi zegavlena 
damuSavebul jgufebSi. mwyeris organizmis bunebrivi 
rezistentobis gansakuTrebiT maRal maCvenebels miaRwia I 
jgufSi. damuSavebisas maRali maCvenebeli aRiniSna samive 
sacdel jgufSi orive seriis SemTxvevaSi. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
126 
 
ეკონომიკური ეფექტურობა 1000 ფრთაზე 
გაანგარიშებით                 
Cven mier gaangariSebuli iqna ekonomikuri efeqtianoba, 
romelic mocemulia cxril 37-Si. ekonomikuri maCveneblebi 
aRebulia optimaluri eqspoziciis gamoyenebiT miRebuli 
Sedegebis safuZvelze. 
n=1000                                                                                                       cxrili 37 
maCvenebeli 
zomis 
erTeuli 
jgufebi 
sacdeli 
(I jgufi) 
sakontrolo 
sawyisi suladoba fr 1000 1000 
SenarCuneba gamozrdis 
periodSi 
% 95 87 
gamozrdili suladoba fr 950 870 
1 frTis saSualo cocxali 
masa gamozrdis bolos 
gr 139.9 122.6 
sul warmoebuli xorci kg 132.91 106.6 
sakvebis danaxarji 1 kg 
wonamatze 
kg 4.5 5.8 
1 kg.sakvebis Rirebuleba lari 1.2 1.2 
gamozrdaze sul daxarjuli 
sakvebis raodenoba 
kg 600 620 
gaxarjuli sakvebis 
Rirebuleba 
lari 720 744 
sxva danaxarjebi 
(gaTboba,medikamentebi,xelfasi 
da sxv.) 
lari 325 325 
sul danaxarji lari 1045 1069 
1 frTis sarealizacio fasi lari 1.8 1.7 
realizebuli frinvelidan 
miRebuli Tanxa 
lari 1710 1479 
mogeba lari 665 410 
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ekonomikuri efeqturobis gaangariSebam gviCvena, rom helio-
neonis lazeris sxiviT damuSavebam dadebiTad imoqmeda mwyeris 
produqtiul maCveneblebze, SenarCunebis xarisxze, sakvebis 
anazRaurebaze, rac saboloo jamSi gamoixata realizebuli 
frinvelidan miRebuli mogebiT, romelmac Seadgina 665.0 lari 
sacdel jufSi, rac aRemata sakontrolo jgufis maCvenebels 
255.0 lariT. 
 
 
დ ა ს კ ვ ნ ე ბ ი  
 
iaponuri jiSis mwyeris helio-neonis lazeris sxiviT erTi 
da orjeradi damuSavebisas miRebulia rigi dadebiTi Sedegebi, 
rogorc zooteqnikur ise hematologiur maCveneblebze. 
sxvadasxva eqspoziciebiT damuSavebisas helio-neonis lazeris 
sxivis optimalur eqspoziciad dafiqsirda 5 wuTi. miRebuli 
Sedegebis safuZvelze SeiZleba gakeTdes Semdegi daskvnebi: 
1. erTjeradad damuSavebulma mwyeris mozardma 5 kviris asakSi 
Seadgina 134,7 grami, rac 19,93 gramiT anu 17,4%-iT metia 
sakontrolosTan SedarebiT. SenarCuneba maRalia 7,9%-iT. 
absoliturma wonamatma Seadgina 126,91 grami anu 18,7%-iT meti, 
xolo dRiurma wonamatma 3,63 grami anu 19,0%-iT meti vidre 
sakontrolo jgufSi. sakvebis danaxarji gamozrdis periodSi 
naklebia 22,14 gramiT anu 5,7%-iT. 
2. aRsaniSnavia, rom helio-neonis lazeris sxiviT orjeradi 
damuSavebisas, inkubaciiswina damuSaveba aumjobesebs Canasaxis 
zrda-ganviTarebas, mcirdeba inkubaciis xangrZlivoba da 
maRalia gamoCekvis procenti. optimaluri eqspoziciiT 
damuSavebis SemTxvevaSi 10,5%-iT maRalia gamoCekva 
sakontrolosTan SedarebiT. 
3. rogorc gamokvlevebma gviCvenes helio-neonis lazeris sxivis 
damuSavebiT izrdeba mwyeris mexorculi produqtiuloba, 
SenarCuneba da mcirdeba sakvebis danaxarji _ 1 frTaze sul 
gamozrdis mperiodSi I seriaSi 58 gramiT, xolo II seriaSi 92 
gramiT, xolo rac Seexeba sakvebis danaxarjs 1 kg. wonamatze 
saSualod damuSavebul I jgufebSi Semcirda 1,4-1,3 gramiT. 
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4. gamoikveTa agreTve helio-neonis lazeris sxivis dadebiTi 
gavlena naklavis anatomiuri Seswavlis maCveneblebSi, 
rogorc gamoSignuli tanxorcis ise Wamadi nawilidan 
kunTovani qsovilis gamosavliT sacdeli jgufebi aRematebian 
sakontrolo jgufs. I sacdel jgufebSi maRalia tanxorcis 
gamosavlianoba _ 2,2-3,0%-iT sakontrolosTan SedarebiT. 
xolo igive I sacdeli jgufebi Wamadi nawilebidan kunTovani 
qsovilis gamosavliT aRematebian sakontrolos maCvenebels 
2,0-2,2%-iT. 
5. rogorc erTjeradi ise orjeradi damuSavebisas 
mexorculobis da Wamadi nawilebis indeqsi maRalia 
damuSavebul jgufebSi. rac cxadyofs helio-neonis lazeris 
sxivis mastimulirebel  gavlenas mwyeris, rogorc 
embrionalur aseve postembrionalur periodSi damuSavebisas. 
saSualod mexorculobis indeqsi maRalia I da II seriis I 
sacdel jgufebSi 3,0-3,4%-iT, xolo Wamadi nawilebis indeqsi 
3,0-3,3%-iT. 
6. helio-neonis lazeris sxivi dadebiTad moqmedebs mwyeris 
sisxlis morfologiur maCveneblebze. kerZod 5 wuTiani 
eqspoziciiT damuSavebul jgufSi maRalia hemoglobinis 
maCvenebeli sakontrolosTan SedarebiT 2,18 gr%-iT. 
7. mwyeris sisxlSi leikocitebis raodenoba sacdel da 
sakontrolo jgufebSi mudmivad icvleba. orive seriaSi 
maqsimalur raodenobas miaRwia sakontrolo jgufebSi. 
minimalurs ki I sacdel jgufebSi. 
8. helio-neonis lazeris sxiviT damuSavebisas mwyeris sisxlis 
cilovani Sedgeniloba raodenobrivad icvleba dadebiTi 
tendenciiT, gansakuTrebiT efeqturia orjeradi damuSavebisas 
miRebuli Sedegebi, sadac mkveTrad aris gamoxatuli sisxlSi 
albumin-globulinebis koeficientis raodenobis albumin-
dinamikuri cvalebadoba. 
9. miuxedavad jgufebs Soris mkveTri sxvaobisa lazeriT 
gamowveuli cvlilebebi naTlad Cans. orive seriaSi glukozis 
minimaluri raodenoba dafiqsirda optimalur eqspoziciiT 
damuSavebul jgufebSi. rac adasturebs helio-neonis lazeris 
pozitiur gavlenas mwyeris sisxlSi glukozis raodenobaze. 
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10. gamoikveTa helio-neonis lazeris sxivis dadebiTi gavlena 
mwyeris sisxlis, rogorc fagocitalur ricxvze aseve 
fagocitalur indeqsze. analogiurad Zlierdeba helio-neonis 
lazeris sxiviT damuSavebul jgufebSi baqtericiduli da 
lizocimuri aqtivoba. 
11. ekonomikuri efeqturobis gaangariSebam gviCvena, rom helio-
neonis lazeriT damuSavebam dadebiTad imoqmeda mwyerze. 
kerZod mogeba sakontrolo jgufTan SedarebiT, sacdel 
jgufSi metia 255,0 lariT. 
12. miRebuli Sedegebi migviTiTebs imaze, rom helio-neonis 
lazeris sxiviT damuSaveba dadebiTad aisaxa mwyeris 
organizmze. aRsaniSnavia, rom orjeradi damuSaveba 
gansakuTrebit efeqturia. rac gamoikveTa miRebul monacemebSi. 
 
პ რ ა ქ ტ ი კ უ ლ ი  წ ი ნ ა დ ა დ ე ბ ე ბ ი  
 
mwyeris xorcis warmoebaSi mexorculi produqtiulobis 
gazrdisaTvis perspeqtiulia sainkubacio kvercxis da misgan 
miRebuli wiwilis helio-neonis lazeris sxivis 5 wuTiani 
eqspoziciiT damuSaveba, romelic inkubaciis Sedegebis, 
miRebuli mozardis organizmis rezistentobis, cocxali masis 
da xorcis xarisxis amaRlebis garantad gvevlineba. 
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დანართი 1 
sakvebis ulufis Sedgeniloba 
 
ingredienti 
zomis 
erTeuli 
 
Aasaki(kvira) 
0-2 2-5 
simindi % 53,0 72 
soios Sroti % 35,0 21 
cilovan-
vitaminovani 
danamati 
% 11,0 6,0 
Mmineraluri 
nivTiereba 
% 1,0 1,0 
100gr sakvebi 
Seicavs 
 --- --- 
Nnedli proteini  27,04 19,56 
Nnedli 
ujredina 
 3,60 3,40 
mimocvliTi 
energia kkal. 
k.jouli 
 
310 
1299                 
345 
1445 
Ca  1,10 1,00 
P  0,75 0,80 
lizini  1,92 1,28 
meTionini  0,73 0,56 
cistini  0,38 0,28 
 
 
 
 
 
